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FIRST AID TO ROAD OFFICIALS 


They Call It Cement Bound Macadam 


Clean, hard, crushed aggregate, avail- 
able in many communities, in sizes 
over 1)4'—portland cement-sand 
grout—simple equipment—local or re- 
lief labor. That’s all you need to make 
the finest secondary road obtainable 
...- LOW IN COST... smooth... 
safe ...satisfactory year after year! 

CEMENT BOUND MACADAM is 
the answer when secondary roads 
must be improved on limited money. 
This tough, enduring road surface is 


33 WEST GRAND AVENUE, CHICAGO * 


2 


no theory nor experiment. It has 
FULLY PROVED its value in this 
country since 1905. To build it, apply 
the grout over the coarse aggregate, 
then roll it to fill all voids. SIMPLE 
and QUICK—yet you get a secondary 
road that insures maximum service— 
low upkeep costs—pleased taxpayers. 

Investigate Cement Bound Mac- 
adam for secondary roads. Facts 


are yours for the asking... Ask 
for them! 


CONCRETE FOR PERMANENCE 
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Concreting at Pine Canyon Dam 


Equipment, handling and control represent modern mass-concrete 
practice—Vibrators place “no-slump” mix deposited by 4-yd. buckets— 
Low-heat cement cuts maximum concrete temperature about 20 deg. 


modern developments in dam con- 
struction from the handling of ma- 
terial to the placing of a dry mix with 
the aid of vibrators are in use on the 
Pine Canyon Dam being built by the 
Pasadena, Calif., water department on 
the San Gabriel River. Important fea- 
tures include: (1) extent of mechanized 
operations, (2) special low-heat cement 
and rigid concrete control, (3) cable- 
way and bucket placement, and (4) “‘no- 
slump” mix and 
vibrated placing. 
The dam is of 
gravity design 
containing 440,- 
000 cu.yd. of con- 
crete, 240 ft. high 
above streambed 
elevation and is 
scheduled to be 
completed by the 
end of the year. 
Pine Canyon 
Dam is being built 
to provide 40,000 
acre-ft. of surface 
storage to aug- 
ment the present 
municipal supply 
of Pasadena, 
which is obtained 
from wells. As 
the result of the 
continued sub- 
normal precipita- 
tion in southern 


CU nedern devel methods typifying 


California during the past decade, 
coupled with the expanding use of the 
available water supplies, the average 
pumping lift in the municipal wells has 


Fig. 1—Transfer point on the extensive 
aerial transportation system which delivers 
materials for Pine Canyon Dam. At this 


point aggregates and cement brought in 

on an aerial tramway system are fed to the 

mixing plant at the right, which discharges 

into buckets of cableway, the tail tower of 

which is shown at the left on the edge 
of the spillway cut. 





increased from 209 to 308 ft., with 
corresponding increase in cost. The 
storage developed by Pine Canyon Dam 
is being provided to supplement this 
underground supply and to insure 
against possible deficiency. 


Distribution of water 


As a member city of the Metropolitar 
Water District of Southern California, 
Pasadena will ultimately be supplied by 
means of the Colorado River aqueduct, 
and the Pine Can- 
yon reservoir will 
become one of the 
principal distribu- 
tion reservoirs of 
that system. 

The San Gabriel 
Mountains are 
recognized as an 
area subject to 
seismic  disturb- 
ance and _ trav- 
ersed by numerous 
faults, some of 
which may be 
alive. In addition 
to this general 
problem, the de- 
sign of the dam 
was further com- 
plicated by a fault 
that traverses the 
canyon longitud- 
inally at the site. 
A design for re- 
sisting an earth- 
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quake shock with an acceleration of 0.1 
gravity was adopted, and provision 
was made for a definite movement along 
the local fault. The details of these pro- 
visions, including the special key system 
left through the dam over the fault, have 
not been completed and will require sub- 
sequent description. 

For the purpose of describing con- 
creting operations, however, the dam 
can be considered as a straight gravity 
section for a distance of 130 ft. in the 
streambed section, with two transition 
sections on either side and wings slight- 
ly curved with a radius of 716 ft. (Fig. 
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structure is 328 ft. high above lowest 
point in the foundation, with a uniform 
downstream batter of 0.81:1 and an 


upstream batter of 0.05:1. The crest 
length is 750 ft., and its width is 20 
it., with provisions for a roadway. Be- 
cause of the open joint and a highway 
location that could not be abandoned 
during early stages of the work, the 
spacing of vertical construction joints 
is not uniform, although normally de- 
signed for 50 ft. 


Outlets 


A complicated system of outlets is 
provided to take care of streamflow re- 
quirements in accordance with water 
rights of lower interests, in addition to 
the intake of the present municipal 
supply and the connection with the ulti- 
mate metropolitan district system. For 
the present the municipal supply from 
the reservoir will be conveyed by a 
40-in., 18-mile pipe line connecting with 
the present Pasadena system. An 
80,000-sec.ft.-capacity spillway is pro- 
vided and will be equipped with three 
radial gates, 

The paving of the area upstream 
from the spillway as well as the spill- 
way discharge channel will require 
about 32,000 cu.yd. of concrete and is 
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one of the major construction features 
of the project. 


Construction plant 


Aggregate, including sand and four 
gradings up to a 6-in. maximum size of 
cobble, is transported up the canyon 
to the site by means of a 2-mile aerial 
tramway of 225-ton-per-hour capacity, 
after a 2-mile railroad haul from a 
near-by commercial gravel pit. The 


tramway is supported on fifteen timber 
towers, including the terminals and one 
double-tension station that provides a 
28-deg. horizontal angle in the line. 









































































Fig. 2—Dam-site area, showing arrange- 
ment of construction plant and cableways 
to handle concrete. 


Track cables are of the locked-coil 
type, 1 5/8 in. in diameter on the 
loaded line and 1 in. on the return. 
The tramway operates about 10 buckets 
of 14-cu.yd. capacity, released and at- 
tached automatically at the terminal 
stations. A 150-hp. electric motor pro- 
vides the driving power through a 1-in. 
hauling line. At the loading end a 
crew of three attends to loading, and 
one man operates the conveyor system 
that keeps the bunkers filled from the 
aggregate stockpiles. One man at the 
discharge end controls the proper fill- 
ing of the bins over the mixer plant. 
The driving motor and operator are at 
the discharge terminal. 

Discharge from the tramway is made 
into aggregate bins directly over the 
mixing plant, which is located on the 
west side of the site at the elevation of 
dam crest. From the aggregate bins 
the material is handled by two weigh- 
ing batchers discharging into two 4-yd. 
mixers. Water is measured through 
individual automatic meters. 

Bulk cement is hauled to the site in 
trucks and trailer units, handling a 
total load of about 21 tons. These units 
discharge the cement into a 4,000-bbl. 
silo at the road elevation several hun- 
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dred feet downstream from the site and 
practically underneath the last span of 
the aerial tramway. From this storage 
the cement is pumped 730 ft. to the 
bin at the mixing plant up a vertical 
lift of 302 ft. (ENR, Feb. 23, 1933, p. 
241.) Cement is weighed in a separate 
scale and is confined in a section of the 
hopper to eliminate contact with the 
moist aggregate before it is admitted 
to the mixer. 

In common with other modern mix- 
ing plants, the entire operation is well 
motorized and carried on with a mini- 
mum amount of labor. One man con- 
trols each mixing operation, weighing 
the batch by a system of air controls, 
and the mix, after being admitted, is 
timed automatically for a 3-min. perio: 

Two 10-ton cableways span the can- 
yon from a common head tower near 
the mixing plant to tail towers on a 
radial track on the opposite canyon 
wall. These cableways intersect the 
end of the tramway system at the mix- 
ing plant (Fig. 1) producing in reality 
a complete aerial transportation system 
for the aggregate and concrete, with the 
intermediate stop at the mixing plant 
where the cement and water are added. 


Fig. 3—Maximum section, showing prin- 
cipal dimensions and slope required on 
surface of lifts. 



























ylypical surface of lifts 
oe. ~------+0slepe 




















The cableways have a span of 1,000 ft. 
and are provided with 23-in. track 
cables. The timber-frame head tower 
is 100 ft. high, with the gravity con- 
crete anchorage located immediately be- 
hind. The two counterweighted tail 
towers operate by remote control along 
a track 340 ft. long at a speed of about 
150 ft. per minute. 

Cableway operations are controlled 
by separate signal men directing the 
hoist men by electric signal and tele- 
phone. The signal men are located in 
a station built out from the west abut- 
ment. The cableway system is being 
used to place all the concrete in the 
structure (Fig. 4), with the exception 
of a small amount in the downstream toe 
that could not be reached and required 
rehandling with a stiff-leg derrick. The 
cableway system, using 6 cu.yd. skips, 
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was also used to complete streambed 
excavation. 


Concrete placing 


Each concrete mixer discharges onto 
a 50-ft. conveyor belt that delivers the 
mix through a hopper into a 4-yd. 
bottom-dump bucket brought into posi- 
tion under the end of the conveyor belt 
by an industrial locomotive and flat car 
operating on a short shuttle track. The 
operation of this shuttle train, which 
serves both cableways, is the connecting 
link between the mixing plant and the 
cableway distribution system. 

One of the important links in the suc- 
cessful operation of this placing system 
was the transfer of buckets at this sta- 
tion. Considerable study was given to 
this operation because of the extent of 
the personal element required in lower- 
ing the empty bucket onto the car and 
the changing of the hook to the loaded 
bucket. Initial operations of this system 
gave indications that this personal 
factor might prove a handicap; but 
later developments showed that the 
difficulty was caused by inexperience, 
and subsequent operations have proved 
that the personnel, after sufficient train- 
ing, are able to effect this change with 
practically no delay. 

The efficient handling of this inter- 
change is more unusual because it re- 
quires the coordinated effort of four 
men, including the “blind” operations 
of the hoist men. Directions for re- 
turning the empty bucket to the shuttle 
car are given by the signal men to the 
hoist operator. As the bucket is 
lowered to the car and comes to rest the 
signal is given to lower the block 
slightly to permit unhooking from the 
empty buckets. The slight sag of the 
hook and the sudden stop are sufficient 
to produce a slight rebound in the 
cableway ; during this short interval the 
locomotive driver moves the train to 
put the loaded bucket directly under the 
hook, so that with a second slight 
lowering of the hook the bucket man 
hooks the loaded bucket and the opera- 
tion is complete. The precision and 
speed with which this four-man crew 
performs this operation is one of the 
features of the work. An ordinary in- 
terchange is accomplished within 10 sec. 

Concrete is placed in 5-ft. lifts on 
the individual blocks, with specifica- 
tions requiring a 64-hour period before 
the next concrete can be placed. Form- 
work has no particularly unusual fea- 
tures; the metal-lined timber panels are 
built up on the job, moved by cable- 
way and used in successive lifts with 
the usual system df braces and tie wires. 
No horizontal keyways are left in the 
surface of the lifts. Specifications re- 
quire that the level of the concrete be 
carried up at an angle of 1:10 sloping 
up from the upstream face of the dam. 
In the lower lifts, with a 250-ft. up- and 
downstream length of block, this re- 
quired that the panel forms be main- 
tained at a corresponding slope, so that 


Fig. 4—Dam site, looking upstream, with 

traveling tail-tower track at upper right 

and signal station at left. Roadway 

through the dam, which has delayed work 

on the right abutment, will be abandoned 

soon, with completion of a new high-level 
road. 


the downstream forms were approxi- 
mately five lifts higher than the up- 
stream panels. After the operations of 
this system had been established there 
was no particular difficulty in handling 
the forms. 

Under normal operations each bucket 
is used to place concrete on an indivi- 
dual block, and the 4-yd. loads are 
handled by a crew of eight men, includ- 
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ing foreman. The bucket is maneuvered 
to within about 3 ft. of the surface and 
is tripped by the concrete crew. In the 
original bucket design it was necessary 
for the doors to be reclosed by members 
of the crew, but subsequent improve- 
ments have added  counterweighted 
handles and other details to make the 
doors self-closing. The concrete batches 
are worked by means of three electric 
internal-type vibrators and one external 
platform-type electric vibrator operated 


Fig. 5—Shuttle train loading 4-yd. batches 

of concrete at end of 50-ft. conveyor belts 

from mixers. The train moves the buckets 
under the cableway for transfer. 
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by two men. Little shoveling is re- 
quired, and the vibrating is sufficient 
to flatten out the concrete and bury the 
large-size cobbles. It is the opinion of 
those in charge of concreting opera- 
tions that the vibrators make it possible 
to compact thoroughly a much drier 
concrete than could be handled by any 
other method. 

The cableway system of placement is 
working very satisfactorily, with the 
usual difficulties being experienced in 
handling the buckets near the forms and 
in places where outlet pipes or the drain- 
age system provide complications. 

As soon as the concrete has obtained 
its initial set, the surface of the pour 
is given a wire brushing to remove the 
laitance and roughen the surface. The 
dry mix of the concrete results in pro- 
ducing little surface accumulation, and 
less than 1/8 in. is brushed off. Before 
the next lift of concrete is placed the 
surface is given two flushings with air 
and water, one just before concreting 
starts. 


Concrete control 


The outstanding feature of the con- 
crete technology is the use of special 
low-heat cement prepared by four local 
cement mills according to special speci- 
fications outlined in ENR, Oct. 6, 
1932, p. 410. The testing of chemical 
properties by the aid of the heat-of- 
solution process is carried on in the 
city laboratory. Physical properties of 
the cement and all tests of the aggre- 
gate and concrete are made in a well- 
equipped field laboratory. Tests to date 
show that the cement has a 65-calorie- 
per-gram heat of hydration at 28 days, 
as compared to the specification re- 
quirement of 80 grams for the same 
period and 65 calories at seven days. In 
other words, the cement does not ex- 
ceed the seven-day heat requirement at 
the end of 28 days, and at the same time 
it meets other specifications. 

The resulting concrete, according to 
the longest record now available, shows 
a total heat rise of 36 deg. (72-deg. 
pouring temperature) to a maximum of 
108 deg. at the end of four months with 
the curve horizontal. Calculations in- 
dicate that this maximum temperature 
of 108 deg. corresponds to a probably 
high figure of 130 deg. if ordinary 
cement had been used. The resulting 
difference of about 20 deg. represents 
the saving in stress from heating and 
cooling effected by the new cement. 

Actual control of the concrete on the 
job begins with the testing for moisture 
content in the sand and smallest grade 
of aggregate, which is done at the 
mixing plant at about 20-min. intervals. 
Samples of the concrete are taken twice 
during each shift. These complete sam- 
ples taken directly at the mixer are re- 
moved to the field laboratory and used to 
make one 14x28-in, specimen containing 
all of the aggregate and two standard 
6x12-in. specimens containing aggregate 
under the 1}-in. size. These specimens 
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Fig. 6—Starting to dump a 4-yd. bucket 

of concrete. The bucket is designed to 

be self-closing, but if it fails to shut the 
man with the hook completes closure. 


are stored under standard conditions 
and broken in a 600,000-Ib. machine at 
the field laboratory at the usual inter- 
vals of 7 and 28 days and at longer 
periods. 

The concrete mix and proportioning 
is based on producing a 2,000-Ib. con- 
crete for the bulk of the dam. Tests 
indicate that the concrete obtained is 
averaging this requirement satisfac- 
torily with correspondingly good 
qualities for other requirements. 
Cement content averages 0.95 bbl. per 
cu.yd. of concrete with the exception 
of that placed in the upstream 10-ft. 
thickness, which is enriched by increas- 
ing the cement content to 1.1 bbl. per 
cu.yd. The proportioning and charac- 
teristics of a typical batch are shown 
in the accompanying table. 

In addition to the progressive con- 
trol maintained on the concrete material 
and results, an extensive research pro- 
gram is in progress. A series of seven 
uplift cells has been installed along 
the concrete-bedrock contact in the 
channel section, and other cells were 
installed within the body of the con- 
crete and along pour joints higher up 


Fig. 7—Handling a 4-yd. bucket load with 

vibrators. Note that the men do not sink 

into the surface of the concrete. In addi- 

tion to the three internal vibrators shown, 
a platform type is used. 








in the same block. In another block a 
series of 35 Carlson strain gages has 
been installed to indicate internal con- 
ditions in the block as well as tem- 
perature effects that can be measured by 
the same instrument. One group oi 
these gages was placed about 50 it. 
above bedrock, and another group about 
50 ft. higher up in the section. 

Resistance thermometers are being in- 
stalled in the maximum (channel) sec- 
tion to secure a complete picture of 
thermal changes in this block. One oi 
the thermometers was set 10 it. into 
bedrock at the base. This instrument 
registered an original temperature oi 
65 deg., with a gradual rise following 
the placing ©: concrete to meet the con- 
crete temperature at the end of five 
months and has continued to equal the 
concrete temperature, which is 77 deg. 
at the present time. 

A series of strain plugs has been in- 
stalled on the face of the open joint 
over the fault, where it will be possible 
to carry on an extended series of ex- 
ternal measurements. Also, crack de- 


CHARACTERISTICS OF TYPICAL 
4-CU.YD. BATCH OF CONCRETE 


Lb. 
Cement 1,429 
Sand 3,912 
Ageregate, “4 in. 3,042 
Aggregate, j- in. 1,449 
Aggregate, 14-3 in. 2,465 
Aggregate, 3-6 in. 3,625 


Cement = 0.95 bbl. per cu.yd. 

weer (including sand moisture) = 851 

Water + 2% wt. of sand for absorption 
= 929 Ib 


Slump = 1 in. 
c/w by weight = 1.68. 
Design strength = 2,000 Ib. 


Note—In special mix for upstream 10 ft. 
cement is increased to 1,693 Ib. (1.1 bbl. per 
yd.), providing a c/w of 1.85 and a design 
strength of 2,500 Ib. 
tectors consisting of 5-ft. glass tubes 
with silvered inside coating have been 
set at a few points where the possi- 
bility of cracks appears to be the great- 
est. This instrument is designed to 
indicate the occurrence of a crack when 
the breaking of the tube destroys an 
electric contact in the silver lining. As 
yet the time elapsed since the introduc- 
tion of these recording instruments has 
not been sufficient to indicate any re- 
sults, with the exception of the heat 
rise as noted. 

Organization 

The Pine Canyon Dam project is 
being carried out under the general 
direction of S. B. Morris, chief engineer 
and general manager of the Pasadena 
water department. C. E. Pearce is de- 
signing engineer. Ross White is con- 
struction engineer for the project, and 
Verne L. Peugh is resident engineer at 
the dam. : 

Contract was awarded (April, 1932) 
to the joint contracting organization 
Bent Brothers, Inc., Winston Bros. Co., 
Wm. C. Crowell, on a low bid of 
$2,407,311. The manager of this joint 
organization on the project is Stanley 
Bent. Lee Brider is general super- 
intendent, and Ed. Whipple is assistant 
superintendent. 
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Modern Factory Design 
in England 


Concrete-frame building with glass walls, covering a site of 
6 acres, is designed for special needs of a large firm of manu- 
facturing druggists—Layout contemplates line production 
on ground floor, with storage facilities in upper stories 


By E. Owen Williams 
Consulting Engineer, London, England 


E NEW FACTORY of the 

Boots Pure Drug Co., Ltd., is a 

recent example of modern Eng- 
lish industrial-building design. Three 
stories high, with reinforced-concrete 
frame and glass walls, the building, 
located at Beeston, Nottinghamshire, 
covers a ground plan of 6 acres and con- 
stitutes only a part of the plant ulti- 
mately to be built on the 200-acre site. 
The building incorporates an interest- 
ing arrangement of manufacturing 
facilities and some structural features of 


some concrete cantilever roof beams, 
glass-and-concrete roofs, and glass walls 
and partitions. As shown in Fig. 1, the 
building is designed so that all produc- 
tion is at ground-floor level, from the 
entry of the raw materials at the two 
sides to the shipping bay located on the 
center line. (Only half of this struc- 
ture is now complete, so that the ship- 
ping bay at present is along one side 
of the building.) The packing materials 
and finished stocks are stored in multi- 
story sections flanking each side of the 
main hall in which the packing is 
carried out. Packing materials are fed 
to the packing benches by chutes, and 
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floors by elevators on the opposite side 
of the hall. The multi-story sections are 
connected transversely by bridges at 
about 150-ft. centers extending the full 
width of the building and narrowing 
down to a width of about 15 ft. across 
the main hall. 

The Boots Pure Drug Co., Ltd., owns 
nearly 1,000 chemist shops in Great 
Britain and also manufactures a large 
proportion of the chemicals and toilet 
articles that it sells. Its old factories 
in the city of Nottingham were de- 
veloped with the growth of the business, 
and to that extent did not have the ad- 
vantages either in site or arrangement 
of a factory planned as an entity for 
large-scale production. To achieve the 
efficiencies and economies of a factory 
specifically designed for the company’s 
needs, it was decided to transfer manu- 
facturing activities to the outskirts of 
the city. Here a site of more than 200 
acres was acquired, which for the 
greater part provides good gravel 
foundations with satisfactory railway 
and road facilities and ample water 
supply. 

The portion of the factory so far com- 
pleted provides a floor area of 740,000 
sq. ft., or about 27 acres; it incloses a 
volume of slightly more than 14,000,000 
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cu. ft. and was built at a cost of a little 
more than 9 shillings per sq. ft. of floor 
area. The ultimate building as now 
planned, with extensions to the east and 
north, will have a frontage of 700 ft. 
and a length of 1,000 ft. and will pro- 
vide 50 acres of floor area. 

The frame of the building is of rein- 
forced concrete, the floors being de- 
signed on the mushroom principle. The 
main hall is spanned by steel trusses 
_ carrying a glass- concrete roof. This 
type of roof is also used in other parts 


Fig. 1—Plan and section of factory 
shows how all manufacturing fa- 
cilities are concentrated on the 
ground floor, with storage facilities 
in the upper stories. The shipping 
bay will form the center corridor of 
the ultimate building, raw materials 
entering at either side and moving 
toward the shipping point in the 
process of manufacturing. 











Fig. 2—Front of English factory, show- 
ing reinforced-concrete frame and glass 
walls. The unit now built covers a 6-acre 
site. The ultimate center line of the front 
elevation is at the far corner of the building. 


(Photo from “Building,’’ London.) 


of the building where overhead lighting 
is necessary. It consists of circular glass 
units about 8 in. in diameter and 1} in. 
thick, centered at 94 in. in both direc- 
tions, with the intervening spaces con- 
taining the reinforcement filled with 
concrete. These roofs are provided with 
sliding joints to take care of expansion 
and contraction. Exterior walls and in- 
terior partitions are of glass in steel 
frames, the exterior walls having 
weatherproof joints. 

The building is divided into units 
(the largest being 107 by 64 ft.) by 
expansion joints. Similar joints have 
been arranged at points of future ex- 
tension so that this may be effected 
without disturbing operations in the 
present building. 


Fig. 3—Main hall, which houses the pack- 

ing facilities. Materials are fed to the 

packing benches from storage through the 

chutes at the right. Elevators at left carry 

packaged products to finished-article storage. 
Note glass-concrete roof. 


(Photo from “Building,” London.) 
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Heating pipes run continuously along 
exterior walls about 2 ft. above floor 
level. These pipes are designed also 
to act as buffer rails to protect the 
glass. Arrangements have been made 
for cleaning the exterior walls by means 








of hand-operated cradles suspended from 
a monorail at roof level. 

In general, the floors were designed 
to carry 200 lb. per sq. ft. The con- 
crete used in the superstructure consists 
of 3 parts coarse aggregate, 14 parts 
sand and 1 part portland cement, and 
was designed to have an_ ultimate 
strength at 90 days of not less than 
4,500 Ib. per sq. in. To facilitate de- 
signing, planning and construction, a 


) standard unit was adopted; and, with 


the exception of a few dimensions con- 
trolled by special conditions, all column 
spacing, floor heights, etc., are multiples 
of this unit. 


Fig. 4—Glass walls and roofs furnish ex- 

cellent daylight conditions. View shows 

main packing floor in center and raw- 
material storage space on upper floors. 


(Photo from “Architects Journal,”’ London.) 





The building was planned and de- 
signed by the writer, working in con- 
junction with a planning committee of 
the owners, and was completed in a 
little more than twenty months. 





Railway Into Gold-Mining Area 
of Northern Quebec Proposed 


The Montreal and Western Quebec 
Railway Co. has been organized in Can- 
ada (reported to be a subsidiary of the 
Canadian Pacific Railway) to build a 
railway line to improve access to the 
gold-mining area of northwestern Que- 
bec. The proposed line would start at 
Maniwaki on the C.P.R. line in Gatineau 
River valley and would run in a north- 
erly direction until it has passed the 
Abitibi storage reservoir, thence in a 
northwesterly direction across the height 
of land of Grand Lac and then north 
again toward Senneterre where it enters 
the mining region. From this point it 
will turn west to the gold-mining region 
to Rouyn. 
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Inexpensive Water-Stage 
Recorder Developed 


Los Angeles County Flood Control District de- 
velops instrument designed especially for inter- 
mittent use and featuring simplicity and low cost 


ng fluctuations in water stage in 

the numerous streams and washes 
of Los Angeles County, which are dry 
except during heavy rains, the Los 
Angeles County Flood Control District 
has developed a simple water-stage re- 
corder of low cost, with a novel arrange- 
ment for reversing the motion of the 
recording pencil. Many of the stations 
used by the district in its extensive 
hydrological work require only the tem- 
porary or intermittent use of a recorder, 
and these stations do not warrant the 
installation of the more expensive con- 
tinuous type of instrument. Reliability 
and convenience have not been sacri- 
ficed in the design and construction of 
an inexpensive model. 

The most novel feature of the instru- 
ment is the simple method of reversing 
the motion of the recording pencil: 
whenever the range of stage exceeds the 
length of the record drum the hydro- 
graph peak shows in the opposite direc- 
tion. The illustration shows the re- 
corder and the principal features of the 
mechanism. The pencil-cord drum (A) 
carries a light braided waterproof silk 
cord that is attached to the pencil car- 
riage (B) and fastened to a small lead 
weight to keep the cord taut and hold 
the pencil carriage in position. The 
drum end of the pencil cord wraps or 
unwraps as the float, actuated by the 
change in stage, moves the cable pass- 
ing over the float sheave (C), which is 
geared to the pencil cord drum. 

As the float rises, the pencil cord un- 
wraps until the pencil reaches the far 
edge of the graduated paper. At this 
point the cord is entirely unwrapped but 
still connected to the pencil-cord drum. 
Continued rise of the float will cause the 
drum to rotate in the same direction as 


Fine THE special purpose of record- 
i 


before, but the pencil cord begins to 
wrap up on the drum in the opposite 
direction, causing the pencil carriage to 
reverse. At the top of the pencil-cord 
drum are two small rollers that hold the 
cord in position as it winds or unwinds. 
Lost motion at the point of reversal is 
slight. 

The recorder is designed for a hori- 
zontal-record paper drum (4.52 in. in 
diameter by 114 in. long), which is re- 
volved by a power weight of 15 Ib. 
geared to the drum and regulated for 
speed by the escapement movement of 
an inexpensive alarm clock with the 
main spring removed. The paper is 
graduated in inches and tenths for a 
width of 10 in. for gage height (1-ft. 
rise of water stage equals a 2-in. move- 
ment of the pencil), and in tenths of 
inches around the drum for time interval. 
Two sets of time gears are provided: 
0.1 in. in two hours, which represents 
twelve days per drum revolution or 
0.1 in. in 10 min., which is one revolu- 
tion in 24 hours. Power weight drop is 
at the rate of 54 in. in 24 hours. The 
paper drum is removed from the frame 
for changing the record sheet, and its 
drive is through a friction disk so that 
the pencil can be set to the exact time 
without taking it out of gear. 

The recorder was originally designed 
for the definite purpose of recording 


Inexpensive recorder is weight-driven 
through clock movement. Principal fea- 
tures include: (A) pencil-cord drum; (B) 
pencil carriage; (C) float cable sheave; (D) 
pencil-cord roller guides; (E) power weight 
drum; (F) clock for regulation; (G) spring 
paper clamps; (H) record paper; (I) time 
change gears; (J) pencil-reversing adjust- 
ment screw; (K) pencil-carriage cord. 
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fluctuations of water stage in the 
streams, channels and washes in Los 
Angeles County, which are dry except 
during heavy rains. As the use for the 
recorder was temporary or intermittent, 
it was the opinion of district engineers 
that the cost of the more expensive con- 
tinuous-type instruments at these loca- 
tions was unwarranted. The operation 
of the recorder indicates that it will 
prove satisfactory. 

From extended field experience with 
five makes, nine types and fourteen 
models of water-stage recorders (the 
district owns and operates more than 
80 water-stage recorders), it has been 
possible to overcome many causes of 
trouble and inconvenience in usual in- 
stallation and operation. In addition 
to the feature of low cost, the design of 
the model includes: (1) convenient ar- 
rangement for removing and replacing 
record paper; (2) friction drive per- 
mitting the pencil to be set for exact 
time without taking the drum out of 
mesh or changing pencil length; (3) 
point of reversal easily adjusted; (4) 
minimum lost motion and friction in 
pencil carriage due to its design; (5) 
pencil held against record paper and 
cannot be left out of contact inadvert- 
ently; (6) paper drum bearings fixed at 
one end only, to eliminate binding as a 
result of contraction or expansion of 
base; (7) light weight for transporting 
over mountain trails; (8) low cost of 
the clock, permitting replacement rather 
than repair when in bad condition with 
less loss of time; (9) on a dry channel 
the pencil follows around the drum on 
the zero line until flow starts. 

After installation of the first recorder 
of this type at one of the regular stream- 
gaging stations operated by the district, 
it is reported that an experienced hydrog- 
rapher, unfamiliar with the instrument, 
found it highly satisfactory. 

The water-stage recorder, both as to 
design and construction, is the product 
of engineers in the hydrographic de- 
partment of the Los Angeles County 
Flood Control District under the direc- 
tion of E. C. Eaton, chief engineer, and 
H. E. Hedger, office engineer. 
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Nineteen Contracts Under Way on 
Colorado River Aqueduct 


Present construction operations include 126 miles of roads, 390 of 
transmission line and 178 of water line—Camps opened for 26 
miles of Coachella tunnel force-account work—San Jacinto tunnel 
contract under way—Bids for 22 miles of additional tunnel called 


ROGRESS is rapid on the nineteen 
P rcnsiructon contracts now under 
way to provide roads, power, com- 
munication and a water supply along 
the route of the Colorado River Aque- 
duct being built by the Metropolitan 
Water District of Southern California, 
and tunneling operations are starting at 
several locations. Preliminary work has 
been started on the 13-mile San Jacinto 
tunnel, the longest bore on the project, 
and the construction program is being 
planned to meet the scheduled comple- 
tion date of this contract—December, 
1938. The force now at work on all 
phases of construction activity numbers 
about 1,500, and this should increase to 
4,000 within the next few months. 
Contracts have been awarded for con- 
structing 354 miles of tunnel, and bids 
have been called on 22 miles of addi- 
tional tunnel. Plans and programing 
of the open conduit sections and other 
features will be made in detail later. 
The 239-mile Colorado River Aque- 
duct is being constructed to deliver an 
ultimate supply of 1,500 sec.-ft. of water 
from the Colorado River to the Metro- 
politan Water District, composed of Los 
Angeles and twelve adjacent cities in 
southern California. The general scope 
of the project and the principal con- 
struction features were described by 
F. E. Weymouth, general manager and 
chief engineer, in Engineering News- 
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Record, June 16, 1932, p. 847. It in- 
cludes 91.0 miles of 16-ft. horseshoe- 
shaped tunnel, 65 miles of concrete-lined 
open canal, 55 miles of concrete conduit 
and 27 miles of siphons, as well as regu- 
lating reservoirs and a pumping system 
for the 1,600-ft. lift. Financing for the 
first stages of the work was effected by 
the agreement of the R.F.C. to take dur- 
ing 1933 and 1934 $40,000,000 of the 
$220,000,000 bond issue, voted by the 
district in 1931, for construction of the 
aqueduct, terminal storage and distribu- 
tion system. Bonds already sold to the 
R.F.C. total $6,048,000, estimated to 
carry the work until June, 1933. 

The district’s plan for construction 


includes the providing of communica-~ 


tion, power and water facilities along 
the aqueduct line for the use of all con- 
tract and day-labor operations. The 
main road will have to be supplemented, 
of course, by additional roads built by 
contractors to actual points of operation. 
Power and water supplies will be sold 
from the main lines. Work on these 
facilities has been rushed to provide for 
the start of actual aqueduct construction. 


Water supply 


Most of the aqueduct route is in a 
mountainous desert region, where. the 
provision of a water supply presents a 
serious problem and is a necessary pre- 
liminary to any extensive construction 
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activity. In fact, the work done on the 
Coachella tunnels has been carried on 
with a water supply hauled in tank 
trucks pending the building of the sup- 
ply line, recently completed. Along the 
western end of the aqueduct line the ex- 
isting water-supply. facilities or the 
possibility of developing local wells 
made it unnecessary to provide a con- 
tinuous supply line. However, from 
Morongo Canyon east (Fig. 1) the 
water-supply system is being built prac- 
tically continuous for a distance of 178 
miles to the Colorado River. 

Along this distance ten wells have 
been developed in the desert, and two 
at the river with a maximum depth to 
water of 750 ft. Well casings are 16 in. 
in diameter, and electric pumps will be 
provided to raise the water to the line. 
The system is being developed to meet 
an estimated demand of 2 m.g.d., and 
nine reservoirs are provided along the 
line with a capacity of 300,000 gal. each. 
They will be of the circular excavated 
type, gunite-lined and covered and 
screened. The system is closed, and it 
is not considered necessary to provide 
for purification. Considering the region, 
the quality of water is exceptionally 
good; the wells will provide water hav- 
ing total dissolved solids between 635 
and 1,100 p.p.m. 

From Morongo Valley to Mecca 
Pass (Fig. 1) two contracts are being 
carried forward involving the trench- 
ing and laying of 33 miles of line con- 
sisting principally of 5- and 6-in. light- 
weight gas-line type of pipe with welded 
joints. These contracts involve about 
$18,000, and the work is practically 


Fig. 1—Water supply, power and trans- 
portation facilities have to be provided 
along the 239-mile aqueduct line over 
mountain and desert, to make possible the 
permanent construction operations. 
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complete. Wells at the west end of the 
line feed into the main, and the supply 
is pumped as far as Mecca Pass by a 
booster station. 

East of Mecca Pass to a point east 
of the Iron Mountain tunnel, a distance 
of 85 miles, a contract has been let for 
the water line and facilities ($57,000), 
and the work on this section is well 
advanced with completion scheduled for 
July. 

Contract has also been awarded for 
construction of the eastern section of 
the water-supply system extending from 
the east portal of the Iron Mountain 
tunnel to the river, a distance of 60 
miles. 


Highway 


To provide a suitable type of road to 
reach the numerous points of attack on 
construction operations along the aque- 
duct line requires about 150 miles of 
primary highway in addition to second- 
ary roads to be built by contractors. Of 
this road program, 121 miles is already 
under contract. Specifications call for 
a 20-ft. width of road-mixed surfacing, 
with a minimum thickness of 3-in. oil 
cake and 6-ft. shoulders. Existing roads 
have made it unnecessary to provid? any 
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Fig. 2—Typical highway location and grad- 
ing operations along the desert route of 
the Colorado River Aqueduct. 


additional highway for the section west 
of the Coachella tunnels. 

‘Beginning at the west end of the 
Coachella tunnels, a contract for $132,- 
000 provides for the main road to 
Berdoo Canyon. Grading of this sec- 
tion is practically complete, and oiling 
is in progress. 

On the adjacent section of the work 
to the east no road is being constructed 
at this time because of the probability 
of an adjacent state highway relocation. 
On the section from Desert Center to 
the river four contracts involving about 
$400,000 have been let, and work is well 
along with the date of completion sched- 
uled for July. 


Power line 


Feeding from existing utility facili- 
ties at Colton, a primary 66-kv. trans- 
mission line will be constructed to pro- 
vide electric power for all construction 
operations. This line will not be part 
of the final permanent transmission line 
to be built from Hoover Dam to the 
pumping plants on the aqueduct. From 


the primary line a 33-kv. secondary will 
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parallel the aqueduct line more closely, 
and substations will make power avail- 
able for construction at 2,300 volts. The 
type of power-line construction is stand- 
ard, involving wood poles with cross- 
arm design varied to meet conditions. 
Where the primary and secondary paral- 
lel, the two are carried on the same 
pole line and otherwise a separate 33-kv. 
line is built. Total transmission-line 
construction includes 162 miles of 66-kv. 
line and 229 miles of 33-kv. in addition 
to the necessary substations. 

The primary line from Colton to 
Cabazon has been completed, making 
power available for the work now start- 
ing on the San Jacinto tunnel. The 
second section ($99,000) from the Caba- 
zon substation to Hayfield Reservoir 
site is under contract and about one- 
half complete. 

The section of the work east from 
Hayfield consists of a 66-kv. line to 
Granite Mountain substation and then 
continues with 33-kv. to the river. This 
contract has been awarded. All power- 
line construction is scheduled for com- 
pletion by July 20, 1933. 

Miscellaneous features of preliminary 
construction also include a_field-head- 
quarters office building at Banning 
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Fig. 3—Thousand Palms camp and en- 

virons are typical of the five camps of 

the district along the Coachella tunnel. 

Temporary water supply and equipment 

are used pending completion of permanent 
facilities. 


($36,400), now completed and occupied, 
and a $5,500 building for a concrete- 
testing laboratory now under construc- 
tion. Within a short time a telephone 
system will be completed along the aque- 
duct line for construction, to be used 
ultimately for aqueduct operation. 

For the purpose of getting the great- 
est number of men at work in the short- 
est time the district decided to carry 
out 26 miles of the Coachella Valley tun- 
neling operations with its own forces, 
and work is now under way on camp 
construction and adit driving. Six 
camps divide the tunnel into sections 
about 4 miles long to be attacked from 
adits or portals. At present this work 
is being done with temporary equipment 
until the power and water lines are com- 
pleted. The following gives data, begin- 
ning with the west end of each tunnel. 

Footage to Be 


Driven 
Adit Tunnel 


18,250 


Camp 
Wide Canyon 90% Completed 
Thousand Palms Compl 
Pushawalla 50% completed 
Berdoo 80% completed 
Completed 
60% completed 


Status 


2,750 
2,100 
900 
675 


Fargo 


Yellow Canyon 20, 200 


Headquarters for this division is lo- 
cated at the Berdoo camp. In general, 
camp construction is the same, consist- 
ing of frame bunkhouses for twenty men 
with hollow wall design to provide 
against desert heat. Four-man houses 
are provided for foremen, and the usual 


MAJOR 


Contractor 


John T. Bibb... .. 

H. H. Walker, Inc... 

Newbery Electric Corp 

Quality Electric Co... . 

H. H. Walker, Inc..... 

Newbery Electric Corp 

Quality Electric Co... . 
Morrison-Knudsen Co. ; 
Geo. Rowland. . ‘ 
Clark, Campbell & A. J. Callahan. 
A. Teighert & Son. ; . 
C. W. Wood 


Geo. French, Jr.. 

Clark, Campbell & A. J. Callahan 

Ray Schweitzer 

Macco-Robertson, Ltd 

Hurd & Pickeri 

Wenzel & Henoc 

So. Calif. Telephone Co. 

Pacific System Homes, Inc. 

H. H. Walker, Inc....... 

Hamilton & Gleason Co 

Dravo Contracting Co. 

—- Transportation Co 
alif. Telephone Co 

Winston Bros. Co.. ‘ 

‘ex Construction Co 

F. Shea Co. 
a & Taylor.. 
Water District Forces 


Coxcomb 


Type of Work 
. Field headquarters_building 


Transmission line 


Telephone line 


' Coachella Valley roads. . 
) Water system, sections 6 and 7..... 
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Fig. 4—Mess hall at Coachella Valley camp, 
showing type of building construction. 


buildings for shop and equipment. Each 
camp is laid out for a crew of 120. 
Work was started at the Fargo camp 
late in January, and the adit has now 
been advanced its full length of 900 ft., 
involving 320 ft. of timbering. Adits 
are driven 12 ft. wide by 13 ft. high, 
with full-face operations pulling about 
8 ft. per round. At Thousand Palms 
camp the extensive portal excavation is 
completed, and the tunnel is about 200 
ft. under cover. All of this work is 
being done with portable compressors 
and temporary equipment in general 
until the power line has been completed. 
The water supply to these camps is 
hauled by tank pending the finishing of 
the water system along this- section. 
Men already employed on these force- 
account operations total 460, and as soon 
as camp facilities are completed this 
number will be increased to about 700. 
After some delay caused by inability 
of the low bidder to obtain bond, the 
contract for the construction of the 
67,408-ft. San Jacinto tunnel was con- 
summated with the second low bidder 


CONSTRUCTION CONTRACTS AWARDED 


Contract Price 
$36,432.00 


91,156.00 


8,742.10 
132,154.75 


' Granite Pass Road and Grommet-Earp Road 


\ Water system, sections 3, 4 and 5... 


Reservoirs — Water Supply 

Testing laboratory...... 

San Jacinto Tunnel 

Telephone line 

Operators’ cottages 

Transmission lines. . 

Bernasconi tunnel... 

Valverde tunnel 

Water system, sections | and 2.. 

penpnese ° lines ; 
Tunnel and east half Iron Mt. Tunnel. . 
West half Iron Mt. Tunnel........ 

Cottonwood Tunnel 


Coachella Range Tunnels 
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Fig. 5—Opening up the west portal of 
the Thousand Palms section of the west 
Coachella tunnel. 


on March 17. The contractor is now 
accumulating equipment, building roads 
and starting a camp at the Potrero and 
Cabazon shafts. This is the longest 
tunnel of the project, and its scheduled 
time of completion at the end of 1938 
is being taken as the governing factor in 
laying out the rest of the program. 

The Bernasconi tunnel (5,920 ft.) 
and the Valverde tunnel (37,150 ft.) 
contracts have been awarded, and both 
contractors are actively planning camps 
and equipment. It is probable that the 
Valverde tunnel will be excavated 
through four vertical shafts, two of 
which will be near the ends and two 
intermediate. 

The east section of the Iron Mountain 
tunnel (23,633 ft.) has been awarded 
as well as both sections of the Coxcomb 
tunnel (17,530 ft.). As another con- 
tract the west section of the Iron Moun- 
tain tunnel (16,172 ft.) has been 
awarded as well as both portions of the 
Cottonwood tunnel (20,088 ft.). The 
tunnels remaining to be awarded follow: 


Total Length, 
Ft. 


Bids 
Called Scheduled 
May 22 
May 22 
May 22 
May 22 
June 12 
June 12 
June 12 
June 12 

W. P. Whitsett, Los Angeles, is chair- 
man of the board of directors of the 
Metropolitan Water District of South- 
ern California, and Franklin Thomas, 
professor of civil engineering, Cali- 
fornia Institute of Technology, is 
vice-chairman. F. E. Weymouth is gen- 
eral manager and chief engineer. Julian 
Hinds is assistant chief engineer. James 
Munn is general superintendent of con- 
struction, and J. B. Bond is construc- 
tion engineer. John Stearns, R. B. 
Diemer and B. C. Leadbetter are divi- 
sion engineers on divisions 3, 4 and 5 
respectively. 


Eagle, East and West 37,880 
Whipple Mt 32,190 
< per Basin 

orado River 
Wileenter 
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Elevated Storage at Louisville 
Cuts Peak-Hour Pumpage 


distribution system of Louisville, 

Ky., provided by recent construc- 
tion, has eliminated excessive hourly 
pumpage peaks and increased the capac- 
ity of the pumps and distribution ar- 
teries about 50 per cent. The pumps 
now run at a nearly uniform rate day 
and night. 

Up to 1930 the maximum day’s pump- 
age was 63 m.g.d., with 83 m.g.d. as 
the rate for the peak hour. In 1930, 
with average annual rate not exceeding 
normal, the maximum day was 71 
m.g.d., and the maximum hourly rate 
was 116 m.g.d., a peak-hour increase of 
40 per cent. Higher outlying con- 
sumers were without service, and the 
pumping capacity reached the maximum 


F distribution storage in the water- 
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Miles From Crescent Hill Pumping Station 


Typical hydraulic grade lines between Cres- 
cent Hill pumping station and 28-m.g.d. 
storage reservoir. 


safe delivery with one unit out of serv- 
ice. Studies of relative costs of addi- 
tional pumps and pipes for elevated 
storage led to the adoption of 28 m.g. of 
storage at Cardinal Hill, 14 miles from 
the Crescent Hill station, with the cen- 
tral business section lying between. 

The practical effect of the new reser- 
voir together with 8 miles of 4- and 
5-ft. reinforced-concrete pressure pipe 
was to permit the city to be fed from 
two opposite directions during peak 
consumption. The hydraulic effect is as 
shown on the diagram, presented by 
Charles B. Burdick, consulting engi- 
neer, Chicago, in a paper given recently 
before the Illinois section of the Amer- 
ican Water Works Association, from 
which these notes are taken. When 
operating under direct pressure, it was 
customary to drop the Crescent Hill 
pressure to 40 Ib. on normal days and 
at night, increasing it to 50 Ib. during 
the daytime when required. With the 
reservoir in service, the pressure varies 


from 50 to 60 lb. The average head 
pumped against is 25 per cent more 
than formerly, but uniformity has pre- 
vented an increase in coal consumption. 

The reservoir is 398x511 ft. in plan 
and has a 20-ft. water depth. It has 
a flat bottom and roof of column-and- 
slab construction covered with 1 ft. of 
earth. Side walls are treated as ver- 
tical beams restrained at top and bot- 
tom. Horizontal steel (0.4 per cent) is 
provided for temperatures. Copper 
strips were used at the end of each 
day’s deposition of concrete. No other 
provision was taken in design for ex- 
pansion and contraction, but special 
precautions were taken during construc- 
tion to minimize temperature changes. 


681 


All flat surfaces were flooded after dep- 
osition of concrete, and all walls were 
sprayed from a system of piping inside 
and outside until earth embankments 
were placed and the roof was covered 
with earth. Hair eracks, which were 
expected, were cut out by machine } in. 
wide and 14 to 2 in. deep, calked with 
oakum and lead wool and finished with 
cement mortar containing iron water- 
proofing. The cost of this treatment 
was $450. The total cost of the reser- 
voir was $329,886. 

Tests of the reservoir, which was 
filled slowly, indicated ,s-in. loss in 
depth the first day, zs-in. loss the second 
day, and *s-in. loss total in the next 
six days. 

Savings of 16 per cent in cost and 
the local advantage of freedom from 
tuberculation led to the use of reinforced- 
concrete pipe. Tests showed a leakage 
of less than one-third of the specified 
allowance of 100 gal. per day per mile 
per inch of pipe diameter. 





Treated Timber Makes Good Record 
in M. & O. Railroad Bridges 


ANY EXAMPLES of the life of 

treated timbers in railroad bridges 
were given in a paper presented recently 
to the Chicago convention of the Amer- 
ican Wood Preservers Association by 
H. Austil, bridge engineer, Mobile & 
Ohio Railroad. Some of these instances 
are noted below. 

Timber salvaged from a twenty-year- 
old creosoted ballast deck trestle at 
Wycliffe, Ky., in 1925, was re-used and 
is still in service. In 1930 two creosoted 
ballasted deck trestles at Henderson, 
Tenn., which were built in 1905, were 
rebuilt because the grade had been 
raised and the design was too light. All 
of the original piling and timber was 
still in place and sound. 

The oldest treated wood on the Mo- 
bile & Ohio Railroad is the piling in 
a trestle over Bayou Coden, which was 
driven in November, 1899. There are 
eleven bents of four piles each in this 
trestle. The details of the treatment are 
unknown. Being in salt water, these 
piles were attacked by marine borers 
between mean tide level and the mud 
line; and in the summer of 1921 they 
were protected by pieces of sheet metal 


bent about them, the rings being filled 


from mud line to mean tide level with 
concrete. 

In 1914 and 1915 the Mobile & 
Ohio replaced the untreated framed 
trestle approaches to the Warrior River 
Bridge at Tuscaloosa, Ala., with creo- 
soted ballast deck pile trestles. The 
north approach has 2,060 ft. of trestle, 
with 166 pile bents of six piles each. 
The south approach has 928 ft. of 
trestle, with 75 pile bents (69 of six 
piles and six of seven piles). The 


height in general varies between 32 and 
45 ft.; but at one place, where a nar- 
row ravine is crossed, it is 70 ft. The 
old trestle was double and triple deck, 
and the estimated cost of maintenance 
was $5,780 per year. It was estimated 
that the new trestle would cost about 
$78,600, and the management was as- 
sured that it would last fifteen years. 
The specifications called for 12 Ib. 
of creosote per cubic foot for both piles 
and timber. Curb timber, stringer and 
caps were sized and bored prior to 
treatment. To date, 75 piles have been 
spliced, and four additional piles have 
been driven in the bank bents. This is 
5.44 per cent of the original piles. Fifty- 
six caps, or 23.27 per cent of the total, 
have been renewed. Twenty-seven 
braces were renewed on account of a 


cyclone that blew parts of houses 
through the trestle and broke the 
braces. Otherwise all of the original 


timber is still doing service, and no de- 
fective stringers have been found. An 
inspection in September, 1932, showed 
67 defective piles now in this trestle. 

The large number of caps renewed is 
attributed more to the design than to 
the quality of timber or treatments, 
there being six %x22-in. drift bolts 
through the cap and into the pile heads, 
and eleven 3?x22-in. drift bolts through 
the stringers and into the top of the cap, 
or seventeen drift bolts along the center 
of the cap in a length of 14 ft. 

When the south approach was being 
built, a pile of freshly treated timber 
caught fire from a live spark, and some 
of the 3x10-in. bracing that was badly 
charred was used in the trestle. Most 
of this bracing is now partly decayed. 
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Engine Using Sludge Gas Drives 
Sewage-Plant Blower 


Heat contained in engine cooling water and exhaust 
gases is utilized to heat sludge in digestion tanks 


By W. B. Walraven 


District Engineer, Springfield Sanitary 
District, Springfield, Ill. 


T THE activated-sludge treatment 
A at Springfield, Ill., a gas 
engine that uses sludge gas as fuel 
has been installed to drive a blower 
supplying compressed air to the aera- 
tion tanks. Heat in the engine cooling 
water and in the exhaust gases is used 
to heat the sludge-digestion tanks. Tests 
recently conducted on the new installa- 
tion indicated that 81.7 per cent of the 
heat units in the gas were returned as 
useful work or as heat supplied to the 
digestion-tank heating system. 

The vertical gas engine has six 9x11- 
in. cylinders and is rated at 177 indi- 
cated hp. at 514 r.p.m. with 65 Ib. mean 
effective pressure. It drives a positive- 
dispacement blower designed to deliver 
3,300 cu.ft. of air per minute against a 
discharge pressure of 8.5 Ib. per sq.in. 
The engine cooling water and the ex- 
haust gases pass through a water heater. 
Circulation is provided by centrifugal 
pumps that force the water through the 
water jacket, through the heater and 
then through coils in the s!udge-diges- 
tion tank. 

Prior to the purchase of the gas en- 
gine the blower was electrically driven. 
Comprehensive tests were made on this 
blower and also upon two other similar 
units at the sewage-treatment plant, to 
determine the power consumed in com- 
pressing different volumes of air under 
varying pressures. The motor effi- 
ciency was assumed to be 90 per cent, 
the figure furnished by the motor man- 
ufacturer. 

Fig. 2 gives a comparison between the 
power required to operate the blower 
at different speeds and the ability of the 
engine to furnish that power. As men- 
tioned in a previous paragraph, the 
maximum allowable mean effective pres- 
sure was arbitrarily set at 65 Ib. per 
sq.in. It will be seen that the power 
characteristics of the engine lie above 
and parallel to the blower-power char- 
acteristics. As a matter of fact, this 
was perhaps the most important single 
factor governing the selection of the 
engine. Since the motors on the two 
electrically driven blowers will be at 
maximum capacity when the discharge 
pressure reaches 8.5 Ib. per sq.in., the 
gas engine is regarded as having ample 
power capacity. 

Inasmuch as the engine tests were 
conducted on different days it was found 
necessary to determine the heat content 


of the gas during each test. As was 
expected, the value of the gas varied 
considerably, ranging from a minimum 
of 533 to a maximum of 627. B.t.u. per 
cubic foot. The tests showed that the 
heat available in the gas was utilized to 
the extent of 81.7 per cent, as shown in 
the following: 


Returned as work 

From engine water jacket 

Recovered by exhaust heater 

Total heat recovery 

Radiation, friction and exhaust-gas losses. . 


Table I gives calculations made for 
the purpose of arriving at a figure rep- 
resenting the gross annual savings that 


To the Springfield Sanitary Distric: 
the most important single item in th 
table is the figure for the annual saving 
in power with the engine running at 
307 r.p.m., the speed at which we shall 
operate most of the time. With the en 
gine running at that speed, 24 hours a 
day, the saving in current will amount 
to $6,380 per year with a gas suppl) 
averaging 44,200 cu.ft. per day. This 
figure should nearly be realized in 
practice. 

The table also indicates that th: 
annual value of the water-jacket and ex 
haust-gas heat will amount to $1,320 
which is of interest to us, although i: 
does not represent a true saving, because 
we were formerly using the gas under 
our boilers to as great or probably some- 
what greater extent. However, it shows 
that in development of sludge gas for 
power, the waste heat should be salvaged 
when there is a need for it around the 
plant, particularly at the digestion tanks. 
With coal at higher prices than at 


TABLE I— TEST RUNS ON GAS ENGINE 


Test No. 

Rev. per min 

Cu. ft. of air per min 

Brake hp. to blower shft 

Daily;‘saving in kw.-hr. over motor drive at 90% 
efficiency 

Annual saving in electric current at electric rate of 
$0.01 per kw.-hr 

Daily cost of coal at $3 per ton and 10,000 B.t.u. per 
Ib. to giveFequivalent heat salvaged. Furnace at 
65% elhceney 

Annual value of engine heat salvaged, figured as above 

Gross value ann ly of gas as work and heat 

Daily flow of gas in cu. ft. at 600 B.t.u. net value to 
give equivalent results 


may possibly result from the installation 
of the gas engine and other incidental 
equipment. However, they do not 
represent net savings, which can be de- 
termined only after supplying a factor 
to represent the percentage of time dur- 
ing which the units will be in actual 
service and by deducting items for inter- 
est, depreciation and operation charges. 


4 1 2 6 5 

307 327 385 390 420 
2,25 2,400 2,820 2,860 3,080 
87.7 2 <Fee-8 Uae = 124.7 
1,745 1,880 2,275 2,290 2,480 


$6,380 $6,860 $8,300 [$8,350 $9,060 


1,730 
$6,320 
$3.42 
$1,250 $1,320 
$7,570 $7,700 
41,200 44,200 


$3.63 $3.95 
$1,440 


$8,300 
45,800 


$4.53 $4.71 $5.11 
$1,650 $1,720 $1,860 
$9,950 $10,070 $10,92¢ 


51,600 58,300 60,600 


Springfield, the saving from this source 
would be proportionately greater. 
Table II shows the cost of the recent 
construction, subdivided into its com- 
ponent parts. 
In determining annual charges an at- 


Fig. 1—Six-cylinder engine using sludge gas 

for fuel drives a  positive-displacement 

blower supplying compressed air for the 
aeration tanks. 
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TABLE If— COST OF NEW INSTALLATION 


Gas engine and piping:................... $5,705 
Air starting and cogent ea a se 288 
Exhaust heater. 520 
Engine base 270 
ha 5 Ws a ew 0 4h 46 0.9 20m e * 300 
Insulation of boiler, etc................... 32 
Two gas boosters ehavik pan ele ee 250 
Gas governing equipment. ie ere kidd « keds 110 
Total for engine. . Se meee’ . $7,475 
Gas holder—23, 000 ¢ cu. ft. Fac wedok ser arc owes $3,365 
i cintcnleks sak cadences 3,58 
EE hacen dtacek Gisébeccecceeod 1, 
Total for digestion tanks................ $8,260 


TABLE IV — NET 


Annual 

Saving in 

Electric 

Condition Current 
ine with all cost of develop- 

“ment Ces 13.7 735) and omitting value of $5,742 


cnng with all cost of develop- 
vaeat me ESE but including value of 


eee eee ee eee ee ee eee ee ee 


5,742 
5,742 


Charging engine a only $7,475 and 
omitting value of heat................ 
C os ine with < “ot $7,475 but in- 
el ue of heat 


TABLE Ill — ANNUAL CHARGES 
Annual ‘Charge Annual Charge 


Against Against Engine 
Complete evelopment 
Item Development Only 
sxc skvin se $708 $336 
Depreciation........ 757 300 
Lubricating oil...... 15 115 
— a main- 
Fae 92 92 
ere of f attendance. 237 237 
ater 
ee eee 142 142 
Total annual charge. $2,051 $1,282 
ANNUAL SAVING 
Annual Gross Net Per Cent 
Value Value Annual Annual Return on 
of Heat of Gas Charges Saving Investment* 
$0.00 $5,742 $2,051 $3,691 27.9 
1,188 6,930 2,051 4,879 35.5 
0.00 5,742 1,282 4,460 64.2 


1,188 6,930 


5,742 1,282 5,648 .0 
*Sinee the annual charges include 4} per cent interest, this amount is added to the column “Per Cent 


Return on Investment.”’ 


160 






Horsepower 


250 300 350 400 
Reyolutions per Minute 


Fig. 2—Curves showing relation between 

blower speed and power required at various 

discharge pressures. Line A shows power 

developed by gas engine at 65 Ib. mean 
effective pressure. 


tempt has been made to arrive at figures 
approximating as closely as possible the 
conditions applicable to the Springfield 
Sanitary District. The several items 
used, together with a brief discussion 
of each, are given below: 

1. Interest is figured at 44 per cent 
per annum, since we can and do borrow 
on long-term bonds at that figure. 

2. Depreciation is figured complete in 
fifteen years, requiring a sinking-fund 
rate of 4.811 per cent per annum, al- 
though as a matter of fact the units 
should have some resale or useful value 
far beyond a period of fifteen years. 

3. Since the engine will not be run- 
ning all the time, we have set the load 
factor at 90 per cent, believing that we 
shall certainly equal or better that per- 
formance. 

4. Labor of maintaining the engine 
will not exceed seven man-hours a week, 
or 365 hours a year at $0.65 per hour, or 
$237 per annum. 

Based on these figures, the annual 
charges against the installation are as 
shown in Table III. Annual charges 
are computed, first, on the basis that the 


cost of the entire development should 
be charged against the engine, and, sec- 
ond, on the basis that the cost of the 
engine development only should be 
considered. 

If it can fairly be said that the cov- 
ering and heating of the two digestion 
tanks should be a charge against the 
general treatment plant, then the gas- 
engine power development has cost the 
Sanitary District $7,475. If the heating 
and covering of the two tanks are not 
essential to the plant as a whole, then 
the power development should be 
charged with an additional $8,260, 
bringing the total to $15,735. It would 
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appear from these figures that almost 
irrespective of the conditions assumed, 
the investment will prove to have been 
wisely made. No one can predict with 
accuracy what will happen within the 
next four years, but if the engine holds 
out for even that short length of time, 
we shall not have lost any money, even 
in interest. For every year the engine 
runs beyond four, and for every year 
the new floating cover and gas holder 
are in use beyond that time, the savings 
will appear as “pure velvet,” because 
the entire investment can be amortized 
in less than four years. 

We do not pretend to know what the 
actual saving will be, but we do know a 
few things for certain. Under carefully 
observed conditions we know that when 
the engine was running at 307 r.p.m., 
using sewage sludge gas, the blower 
compressed 2,250 cu.ft. of air per minute 
against a discharge pressure of 7.47 lb. 
per sq.in.; that we put 15,700,000 B.t.u 
of heat into the sludge heating coils per 
day, and that the total volume of gas 
used per day was 42,720 cu.ft. for 24 
hours’ service, with the gas at 613 B.t.u. 
lower heating value. We know also 
that at different speeds and loads the 
work done and the heat salvaged were 
in direct proportion to the amount of 
gas used. Knowing these things to be 
true, we are willing to leave the more 
speculative elements to others, with the 
caution, however, that the percentage of 
saving indicated at Springfield bears no 
relation to that which may be accom- 
plished at any other place under condi- 
tions prevailing there. 





Taxes, Road Expenditures and Travel in Wisconsin 


From a survey of finances in Wis- 
consin as of 1930, the Bureau of Public 
Roads and the University of Wiscon- 
sin arrive at the following summary 
from an extended report published in 
Public Roads for April, 1933: 

The total mileage of highways and 
streets in Wisconsin in 1930 was 
89,539. The state highway system 
consisted of 10,218 miles, divided into 
2,345 miles of primary federal-aid high- 
ways, 3,246 miles of secondary federal- 
aid highways and 4,627 miles of other 
state trunk highways. The county high- 
way system contained 13,827 miles; the 
local town roads, 58,934 miles; village 
streets, 1,567 miles; and city streets, 
4,993 miles. 

The total volume of traffic (exclusive 
of out-of-state vehicles) on all roads 
and streets in Wisconsin during the 
year 1930 was approximately 6 billion 
vehicle-miles, of which 52.7 per cent 
occurred on the state highway system, 
13.6 per, cent on the county system, 7.9 
per cent on town roads, and 25.8 per 
cent on village and city streets. 

The average density of traffic, in 
vehicles per day, on the state highway 
system was 801; on the county system, 


152; on the town roads, 21; on village 
streets, 125; and on city streets, 761. 
Expenditures on the state highway 
system in 1330 were $24,918,700, or 
0.83c. per vehicle-mile of travel; on the 
county system, $9,449,100, or 1.23c. per 
vehicle-mile; on the town roads, 
$13,910,900, or 3.10c. per vehicle-mile ; 
on village streets, $1,590,000, or 2.23c. 
per vehicle mile; on city streets, 
$11,411,700, or 0.82c. per vehicle-mile. 
Of the total property taxes expended 
on all roads, 13.5 per cent was ex- 
pended on the state highway system; 
72.1 on county and town roads; and 14.4 
per cent on village and city streets. 
Of the total of all taxes and imposts 


‘expended on all roads and streets, rural 


property and motor-vehicle owners 
paid 46.9 per cent, and travel by rural 
vehicles made up 31.9 per cent of the 
total travel on all roads and streets; city 
and village property and motor-vehicle 
owners paid 53.1 per cent, and travel 
by city and village vehicles made up 
68.1 per cent of the total travel. These 
relations between highway taxes paid 
and travel were no doubt modified by 
the increase in 1931 of the gasoline tax 
from 2c. to 4c. per gallon. 



































































































684 


Engineering News-Record — May 25, 1933 


Earthquake Damage Analyzed 
By Long Beach Officials 


Grouping all damaged buildings into five classifications and 
separating old structures from those erected under 1930 code 
reveals greater inadequacy of old buildings—Basic code 
changes suggested for existing as well as for future buildings 


By C. D. Wailes, Jr. 
Chief Building Inspector, Long Beach, Calif. 


and A. C. Horner 


Consulting Engineer, San Francisco, Calif. 


THIs ARTICLE has a particular significance 
not reflected by its title. In one sense it is 
the official report of the damage caused in 
Long Beach by the earthquake of March 10. 
In all respects it presents the most compre- 
hensive factual information to come out of 
the earthquake, and gives the only figures 
available that show the true relation be- 
tween the number of damaged and undam- 
aged buildings. The analysis of damage 
given is based on a survey of all buildings 
irrespective of the amount of damage sus- 
tained by each one. It shows that a rela- 
tively small per cent was substantially 
damaged. It indicates that “old code” 
structures were most vulnerable and that 
increasingly better code supervision is 
necessary. In the opinion of the authors, 
who are well qualified to judge, certain 
code changes are advisable. These changes 
are outlined. —EDITOR. 


OLLOWING the Southern Cali- 
F fornia earthquake of March 10, 

1933, the spectacular damage re- 
vealed in a comparatively few buildings 
occasioned a demand, voiced largely in 
the public press, for immediate revision 
of building laws and for new laws de- 
signed to make buildings earthquake- 
resistant in the future. In large measure 
this demand was based on conclusions 
drawn from hastily gathered data. It 
was evident that before any changes in 
the building laws could be recom- 
mended, the character of the damage to 
all buildings had to be analyzed. 


In order to assist in arriving at a 
basis for new legislation and to check 
the adequacy of the existing building 
code in Long Beach, an analysis was 
undertaken by the writers, based on the 
reports turned in by a group of special 
inspectors, supplemented where neces- 
sary by personal inspection of damaged 
buildings.. The group of special inspec- 
tors was made up of a number of en- 
gineers and architects who volunteered 
their services and worked under the di- 
rection of the Long Beach building de- 
partment in inspecting damage to in- 
dividual buildings for the purpose of 
determining whether or not they were 
reasonably safe for immediate occu- 
pancy. The survey reported herein was 
not designed primarily for the purpose 
of learning the reasons for damage to 
buildings, but rather to disclose the rela- 
tive degree of damage with respect to: 
(1) types of construction, (2) occu- 
pancy of the building (as it might affect 
structural security), and (3) the build- 
ing regulations under which buildings 
were erected—that is, their age. 


Basis of the analysis ” 


All building permits issued in Long 
Beach from March 10, 1930 (the date 
when the present code became effective), 
to Jan. 1, 1933, were examined, and a 
list was made of all new buildings 


EARTHQUAKE DAMAGE CLASSIFICATION, LONG BEACH, CALIF. 


Type I and Type III Buildings* 





A Includes buildings not damaged; buildings showing plas- 
ter cracks or other minor damage not affecting structural 
safety. Parapet walls and brick walls at corners may 
show cracks but have not been materially weakened. In 


Type V Buildings* 


Includes buildings not damaged and 
buildings showing plaster cracks which 
are not indicative of structural failure. 
Also includes rupture of upper parts of 


general, Gunege to building estimated at less than 3 per chimneys. 
oO 


cent of value of building. 





B Parapet walls thrown down; extensive interior partition 
damage; rupture of brick or tile filler or partition walls, 
which will require minor replacements and extensive 
ter repairs; separation of veneer from backing; minor 


Exterior wall cracks at or near founda- 
tion; extensive chimney damage; loosen- 


= ing of exterior plaster or brick veneer; 
shif ppendages 


ting of porches and other a 


age to structural frame of building. but not of building as a whole. 

C Rupture of masonry walls below roof line; bond failures in Buildings moved on foundations; 
concrete; in general, failure of structural parts (walls or eral damage to plaster and walls; racki 
frame) necessitating major repairs to or replacement of of structural framework, doors, partitions, 
somewhat less than 50 per cent of exterior walls or frame- etc. 


work. 





D Extensive damage to walls necessitating replacement of 
more than 50 per cent of wall area. Corresponding exten- 
sive interior damage to partitions, floors, foundations or 
roof. Failure of structural frame requiring considerable 


replacement. 





E Building demolished to an extent making repairs imprac- 


ticable. 











*Long Beach code classification according to type of construction. 


General damage to building more exten 
sive than C but not requiring complete 
demolition. 


See 


Building demolished to an extent making- 
repairs impracticable. 





Type I — Fire-resistive (concrete or steel frame) 
II — Mill (heavy timber frame and masonry walls) 
III — Ordinary maso: (wood joists and masonry walls) 


IV — Steel frame ( 


framework with incombustible walls) 


V — Wood frame (wood framework — stucco, wood siding or brick veneer walls 


The number of Type II and Type IV buildings was so small that they were not included in the Shin 


(other than dwellings and schools) 
costing over $1,000. One- and two- 
family dwellings were excluded becaus: 
of the comparatively large number anc 
because it was believed that their in. 
clusion would not add greatly to th 
value of the analysis. Schools were 
excluded because their supervision has 
been performed by other than city offi- 
cials. 

In assigning a degree of damage to a 
building the damage classification show: 
in the accompanying tabulation was 
used. The classification was developed 
to meet the requirements of this analysis 
and is intended to represent the total 
range of damage experienced by al! 
buildings in the city. The results of 
this portion of the survey are shown for 
the 215 buildings erected since March 
10, 1930, in Tables IA and IB. 

In order to obtain a comparison oi 
damage to buildings erected since the 
adoption of the present building code 
with damage to buildings erected prior 
thereto, the reports of the special inspec- 
tors were examined, and the damage to 
each building was classified. Although 
these reports did not cover the entire 
city, they did cover all buildings in the 
principal business and mercantile sec- 
tions of the city. By subtracting from 
this latter tabulation the number of 
buildings involved in the previous tabu- 
lation a list of buildings with the dam- 
age thereto was obtained (Table II) for 
buildings erected prior to March 10, 
1930. Some error is doubtless intro- 
duced in using this method, but it is 
unimportant in view of the compara- 
tively large number of buildings in- 
volved in the second group. 


Character of laws and inspection 


Conclusions to be drawn from these 
data are affected by the code provisions 
under which the various buildings were 
built and by the efficiency of inspection 
that the construction received. 

In the past twenty years Long Beach 
has had three building codes, one 
adopted in 1913, one adopted in Jan- 
uary, 1923, and the present code, which 
became effective on March 10, 1930. 
With particular reference to masonry 
buildings, the 1913 code permitted a 
straight lime mortar for all walls, except 
that isolated piers, foundation walls, 
parapets and chimneys above the roof 
line were required to be laid up in 1:3 
cement lime mortar. During the period 
when this code was in effect much of 
the sand used for both mortar and con- 
crete was a dirty fine material com- 
parable to beach sand. The walls were 
laid up with dry wall and head joints 
(contrary to code stipulation), and 
workmanship was decidedly inferior. 

The 1923 code required a mortar of 
1 part cement to 10 parts of lime mortar, 
the lime mortar requirements being | 
part lime to 5 parts of sand. Work- 
manship under this code showed the 
same dry wall and head joints and was 
of inferior quality. 





The 1930 code requires a mortar con- 
sisting of 1 part cement, 1 part lime, 
and 6 parts clean sharp sand. For all 
isolated piers, mullions and work below 
ground line a 1:3 cement mortar is re- 
quired. The workmanship calls for full 
shoved joints using wet brick. This 
1930 Long Beach code is essentially the 
same as the Uniform Building Code 
prepared by the Pacific Coast Building 
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TABLE IA — EARTHQUAKE DAMAGE TO BUILDINGS OTHER 


68 


wn 


THAN DWELLINGS AND 


SCHOOLS COSTING OVER $1,000 AND ERECTED IN LONG BEACH SINCE MARCH 10, 1930 


WHEN PRESENT 


BUILDING CODE 


BECAME EFFECTIVE 


(Summarized According to Type of Construction) 


Type I Buildings 


Damage Steel or Concrete Frame 


Classification Number PerCent Number 
A 7 88 34 
B 1 12 26 
Cc 14 
D 2 
E 1 
Total 8 100 77 


Type III Buildings 
(Masonry Walls) 


Type V Buildings 


(Wood Frame) Total Buildings 


Per Cent Number PerCent Number Per Cent 
44 122 94 163 76 
34 6 4 33 15 
18 2 2 16 7 
3 2 1 
1 1 1 
100 130 100 215 100 


TABLE IB—EARTHQUAKE DAMAGE TO BUILDINGS, OTHER THAN DWELLINGS AND SCHOOLS, COSTING OVER $1,000 AND ERECTED IN 


LONG BEACH SINCE MARCH 10, 1930, WHEN PRESENT BUILDING CODE BECAME EFFECTIVE 
(Summarized According to Occupancies and Types of Construction) 


Stores, Factories, Assembly 
Apartments, Banks Public Storage Industrial Churches, 
Damage Classification Hotels, etc. Offices Garages Warehouses Buildings Amusement Total 

I Ill Vv I Ww Vv I Ill Vv I Ill Vv I Ill V I ll Vv I lil V Tota 
A Number...... 4 72 2 19 25 l 2 2 3 4 12 2 4 i 7 34 122 ~ = «163 
Per Cent.... 45 95 67 46 92 9 67 67 100 50 100 100 80 91 87 44 94 76 
B Number...... 3 4 1 14 1 7 l I i 1 26 6 33 
Per Cent.... 33 5 33 34 4 64 33 13 20 13 34 4 15 
Cc Number...... 2 8 1 1 3 1 14 2 16 
Per Cent...... 22 20 4 9 37 4 18 2 7 
D Number... .. i 1 2 2 
Per Cent. a 33 3 I 
E Number... . 1 1 1 
Per Cent...... 9 1 1 
Total Number...... 9 76 3 41 27 i 3 3 3 8 12 2 5 12 8 77 «130)—o215 
Per Cent. 100 «6100 «€©6100) «6100 ~=—100 100 100 100 100 100 100 100 i100 100 100 100 100 100 


Officials Conference. 

The character of inspection in Long 
Beach during the past three years is 
believed to be comparable to that per- 
mitted by the average appropriation of 
money allowed for building inspection 
by the average city administration. It 
is probably fair to assume that the qual- 
ity of building inspection (considered 
without regard to personnel) in Long 
Beach, as in other large cities, has been 
slowly improving for the past six or 
seven years. 


Older buildings suffered most 


Buildings erected according to the 
provisions of the present Long Beach 





code withstood the earthquake much 
better than those erected prior to the 
adoption of the present code. This was 
true for every type of construction. A 
comparison of the figures in Table IA 
with those in Table II is as follows: 
Buildings classified as sustaining A 
damage constituted 76 per cent of the 
“new” buildings (erected since March, 
1930) and 45 per cent of the “old” 
buildings (erected prior to 1930); 
buildings with B damage, 15 per cent of 
the new and 24 per cent of the old; C 
damage, 7 per cent of the new compared 
to 20 per cent of the old; D damage, 1 
per cent of the new compared to 8 per 
cent of the old; and E damage, about 1 


Various types of damage to Type III build- 
ings (masonry walls and wood joists) 
caused by earthquake at Long Beach, Calif. 


Left—B damage: parapet wall thrown down; 
minor damage to structural frame. 


Right—C damage: rupture of walls below 
roof line; failure requiring major 
repairs of somewhat less than 50 per 
cent of exterior walls or frame. 


Below, left—D damage: extensive wall 
destruction requiring more than 50 
per cent repair to walls and frame. 


Below, right—E damage: demolished to an 
extent making repairs impracticable. 


per cent of the new compared to 3 per 
cent of the old. If buildings grouped 
under the A and B damage classifica- 
tions are combined, the survey shows 
91 per cent for new buildings and 69 per 
cent for old buildings. Stated differ- 
ently, this means that 9 per cent of the 
buildings erected since March, 1930, 
suffered damage classified as C, D or E, 
and that 31 per cent of the buildings 
erected prior to that date suffered simi- 
lar damage. Most of the buildings in 
Long Beach having been erected in the 
past 25 years, it was assumed that de- 
terioration was not an important factor 
in the different showing of old and new 
buildings. 
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This damage analysis, supplemented 
by facts gained from personal observa- 
tion, leads the writers to conclude that 
the problem of obtaining reasonably 
adequate public safety in buildings 
should be resolved in two parts: (1) 
design provisions for new buildings, and 
(2) alteration provisions for existing 
buildings. 


New buildings 


Viewed from the standpoint of public 
safety alone, it seems reasonable to 
assume that new buildings should be 
required to be so designed that they 
would not sustain more than class A 
damage. The analysis shows that less 
than one-half of the buildings inspected 
in Long Beach escaped with A damage. 

Considering only the newer buildings, 
in Table IA, only 44 per cent of the 
type III structures escaped with A dam- 
age; this is not a good enough record 
from the standpoint of public safety. 

To confine future earthquake damage 
in buildings hereafter erected to an A 
classification, it is believed that the 
minimum requirements are: 

(1) Adequate enforcement of an ex- 
isting building code equal to the 1930 
Long Beach code. 

(2) An ordinance requiring that all 
new buildings be designed for a lateral 
force approximating that induced by an 
earthquake having an intensity equal to 
the maximum earthquake recorded in 
similar geologic and geographic regions. 

(3) Additions or revisions to existing 
building codes, such as the present Long 
Beach code, covering certain specific 
details of construction. 

There is abundant evidence to show 
that otherwise well-designed and con- 
structed buildings in many cases were 
seriously damaged because lateral forces 
were given no consideration. The prac- 
tical aspects of building-law enforce- 
ment lead the writers to believe that the 
enforcement of both the lateral-force 
requirement and the specific require- 
ments as to details of construction are 
necessary. 

Existing buildings 

Existing buildings in seismically 
active areas should be examined, and all 
parapet walls, ornamentation or other 
objects found to be inadequately sup- 
ported or attached to the building 
should be removed or otherwise made 
safe. It may reasonably be assumed that 
such action, had it been taken in Long 
Beach prior to the March 10 earth- 
quake, would have resulted in a differ- 
ent damage classification, i.e., a change 
from B to A for all types I and III 
buildings surveyed. The percentages 
of A and B damage for all buildings of 
these types, regardless of age, are 17 
and 30 respectively. From this we may 
deduce that if B damage could be elimi- 
nated, 47 per cent of all now existing 
types I and IIT buildings might be con- 
sidered reasonably safe in a future 
earthquake of similar intensity. 
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TABLE II—EARTHQUAKE DAMAGE TO BUILDINGS, EXCEPT DWELLINGS AND SCHOOL: 
COSTING OVER $1,000 AND ERECTED IN LONG BEACH PRIOR TO MARCH 10, 1930, TH: 
DATE OF ADOPTION OF THE PRESENT BUILDING CODE 


Type I Buildings 


Damage Steelor Concrete Frame ( nry 
Classification 
A 29 45 232 
B 19 29 476 
Cc 15 23 556 
D 1 1 274 
Ez 1 1 8&5 
Total 65 100 1,623 


These figures serve to call attention 
to the pressing necessity for legislation 
affecting existing buildings. Replace- 
ment and repair due to obsolescence and 
deterioration may be expected to bring 
about gradually some improvement in 
the situation. For a few years, however, 
the existing-building problem is the 
hardest one to meet, and the minimum 
attempt should include the strengthen- 
ing of parapet walls, ornaments and 
other similar semi-detached portions of 
buildings, combined with such altera- 
tions to street fronts of buildings as are 
necessary to make both the exits and 
the adjoining streets safe for use. 


Specific code charges 


Notwithstanding the better perform- 
ance of buildings erected under the pres- 
ent Long Beach code, certain revisions 
and additions to this code and to other 
similar codes are desirable and neces- 
sary, in addition to a lateral force re- 
quirement. The mortar used should be 
a rich cement-lime mortar approximat- 
ing 1 part of portland cement to 4 part 
of lime putty to 44 parts of clean sharp 
sand. All joints in unit masonry should 
be solidly filled with mortar, and each 
masonry unit should be thoroughly 
wetted and shoved into place. Header 
courses should be required in at least 
every fourth course, and this should 
apply to veneering and face brick as 
well as to the backing. Careful con- 
sideration should be given to the ap- 
proval of any types of ties, other than 
header courses as above suggested, for 
some methods of anchorage now per- 
mitted will not adequately resist earth- 
quake stresses; this is particularly true 
of ties for masonry veneer on wood- 
frame buildings. 

Hollow walls of masonry, clay tile, 
concrete blocks and similar construction, 
whether in bearing walls or in panel 
walls, should be required to be rein- 
forced with steel in all but the small 
one- or two-story dwelling. Masonry 
around and above openings should be 
tied to the steel lintels. 

Careful consideration should be given 
to anchorage of floor and roof systems 
to walls. The usual form of joist anchor 
installed on every fourth joist has 
proved inadequate. Roof trusses should 
not only be required to be braced ver- 
tically between trusses, but there should 
be an adequate system of horizontal 
X-bracing in the plane of the lower 
chord. Reinforced horizontal _ belt 
courses at all floor and roof levels and 
reinforced vertical ties at the corners 
and at proper intervals between should 


III Buildings Type V Buildings 
Walls) ( 
Number PerCent Number PerCent Number PerCent Number Per Ce: 


ood Frame) Total Buildings 


14 1,268 73 1,529 45 
30 332 19 827 24 
34 105 6 676 20 
17 10 1 285 8 
5 14 | 100 3 
100 1.729 100 3,417 100 


be required. Masonry arches should lb: 
avoided. The height of parapet or othe: 
walls laterally unsupported at the to, 
should be restricted, and such wall- 
should be reinforced and surmounted 
horizontal ties of steel or concrete. 

Chimneys should be required to |x 
reinforced from the foundation continu 
ously to the top. Wood-frame and steel 
frame buildings should be fastened tv 
the foundations with suitable anchor 
bolts. Where underpinning is used in 
wood-frame buildings between the first 
floor and the foundation, it should be 
diagonally braced in both directions 
Clay roof tile should be required either 
to be wired or nailed to the rooi 
sheathing. 

A study of Table IB will indicate 
some interesting trends, although the 
number of buildings surveyed hardly 
justifies any conclusions regarding addi- 
tional legislation. 


Conclusion 


The results of this survey indicate 
that 53 per cent of all existing buildings 
may be damaged in a future earthquake 
to an extent equal to B, C, D or E dam- 
age. The minimum action recom- 
mended herein as to existing buildings 
would result in the elimination of B 
damage in future earthquakes, which 
would reduce the 53 per cent to 30 per 
cent. Even this leaves much to be de- 
sired from the standpoint of public 
safety. The ideal objective would be 
to confine all future damage to such as 
is included in the A classification. To 
do this would require the complete re- 
moval of some existing buildings and 
more or less extensive reinforcing of 
others. This would involve such an 
enormous expenditure in seismically 
active areas that there seems to be little 
hope of reaching the objective, although 
a bond issue for such a purpose has been 
suggested in Long Beach. 

The reduction of B damage, which 
could be brought about by applying the 
minimum suggestions referred to above, 
involves comparatively little expense 
and should be given at least as much 
attention as the preparation of new laws 
providing for earthquake safety for new 
buildings. 

If the legislation outlined above is 
enacted and enforced, there should be 
no loss of life or serious injury to per- 
sons or property from failure of build- 
ings hereafter erected in any future 
earthquake, the intensity of which does 
not exceed the intensity of those that 
have occurred in Long Beach, Santa 
Barbara and San Francisco, 
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Public- Works Bill 
for National Recovery 


Principal provisions of the proposed legislation 
through which the federal government will build 
and will assist states, cities and counties to 
build $3,300,000,000 worth of needed public works 
—Trade associations prepared for group action 


N MAY 17 President Roosevelt 
() rans to Congress the ad- 

ministration’s bill covering indus- 
try control and a 34-billion-dollar public- 
works program. The bill is an emer- 
gency measure of two years’ duration. 
It gives the President sweeping powers 
to carry its provisions into effect, and 
provides for his appointment of a 
public-works administrator. In the 
words of the bill, “any publicly-owned 
instrumentalities or facilities” are re- 
garded as public works, including high- 
ways, water supply, sewerage, flood 
control, buildings, etc. The bill pro- 
vides for 30 per cent direct grants to 
states, cities or counties to be used for 
materials and labor only in construct- 
ing public works, and in addition grants 
$400,000,000 for state highways, includ- 
ing grade-crossings, making the state 
highway departments agencies of the 
federal government in carrying out the 
latter work. The highway appropria- 
tion is not bound by the limitations of 
the federal-aid highway act. In addi- 
tion, while the bill provides that the 
state highway departments shall be 
agencies of the federal government on 
grade-crossing work, it also provides 
that the state highway departments may 
be taken over by the federal government 
for all the highway work authorized, or 
city or state engineers may be named 
federal agents for a particular project 
and so removed from local influence. 
Minimum wage rates must be. estab- 
lished, and a 30-hour week is required, 
subject to some exceptions. The de- 
tailed provisions of the public-works 
section of the bill are given below. 

The President in his message to Con- 
gress expressed the view that, “We must 
by prompt and vigorous action over- 
ride unnecessary obstructions which in 
the past have delayed the starting of 
public-works programs. This can be 
accomplished by simple and direct pro- 
cedure.” It was left to Congress to 
propose the tax measures necessary to 
raise the $220,000,000 estimated to be 
required for interest and amortization. 
But this must be done within a few 
days, for the President is convinced 
that, “It is urgently necessary immedi- 
ately to initiate a re-employment cam- 
paign if we are to avoid further hard- 
ships, to sustain business improvement 
and to pass on to better things.” 


The bill is cited as the “National In- 
dustrial Recovery Act” and is made up 
of three titles: Title I, Industrial Re- 
covery; Title II, Public Works; and 
Title III, Amendments to Emergency 
Relief and Construction Act of 1932 
and miscellaneous provisions. 


Industrial recovery 


In section 1 of Title I of the bill a 
national emergency is declared to exist, 
and it is stated to be the policy of 
Congress “to promote the organization 
of industry for the purpose of coopera- 
tive action among trade groups, to in- 
duce and maintain united action of labor 
and management under adequate gov- 
ernmental sanction and supervision, to 
eliminate unfair competitive practices, 
to reduce and relieve unemployment, to 
improve standards of labor and other- 
wise to rehabilitate industry and to con- 
serve natural resources.” In outlining 
the provisions of the bill, Senator Robert 
F. Wagner, one of its authors, had the 
following to say relative to Title I, 
dealing with industrial recovery: 

“The purpose of Title I of the bill 
is to secure cooperative action within 
industry with a view to eliminating 
unfair competitive practices, and thereby 
reduce unemployment, improve stand- 
ards of labor and otherwise to rehabili- 
tate industry. 

“The bill authorizes any group or 
association within a trade or industry 
to prepare a code of fair competition 
which sets forth the standards cover- 
ing trade and competitive practices 
within that industry. Such a code is 
without effect until it is approved by 
the President. 

“The President may approve such a 
code if he finds: 

“1. That the group presenting the 
code truly represents the trade or in- 
dustry for which it speaks. 

“2. That it admits freely to member- 
ship all who are engaged in the same 
trade or industry. 

“3. That the code of rules is fair to 
competitors, employes and consumers. 

“4. That it will not promote mo- 
nopoly. 

“5. That it does not oppress or dis- 
criminate against small business enter- 
prises. 

“In addition, the employers submit- 
ting such a code of fair competition 
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must agree that their employes shall 
have the right to organize and bargain 
collectively and that their right to join 
a labor organization will not be inter- 
fered with. 

“They must undertake to reduce the 
hours of labor to that number which 
the President finds will be most help- 
ful in increasing employment in the in- 
dustry. Finally, they must agree to pay 
a minimum scale of wages and main- 
tain minimum standards of working 
conditions as determined by the Presi- 
dent. 

“The President is further authorized 
to enter into or approve agreements 
relative to any trade or industry with 
a view to improving conditions within 
that industry and increasing its power 
to provide employment. 

“The initiative is left with industry. 
However, should an industry be unable, 
or refuse to cooperate, the President 
may impose upon it a code of fair com- 
petition and in extraordinary circum- 
stances license the trade or industry. 

“Once a code of fair competition is 
approved or issued by the President, 
it becomes the standard of fair com- 
petition within that trade or industry to 
which it applies, and all those who 
comply with it are exempt from the 
provisions of the anti-trust laws and all 
those who violate it are subject to legal 
penalties.” 


Public works 


Title IL of the act concerns the public- 
works program exclusively. This title, 
substantially in full follows: 

Sec. 201—(a) To effectuate the pur- 
poses of this title the President is hereby 
authorized to create a Federel Emergency 
Administration of Public Works (here- 
after referred to as the “administration” ), 
all the powers of which shall be exer- 
cised by a Federal Emergency Administra- 
tor of Public Works (hereafter referred 
to as the “administrator”) and to estab- 
lish such agencies, to accept and utilize 
such voluntary and uncompensated services : 
to appoint without regard to the civil 
service laws such officers and employes and 
to utilize such Federal officers and em- 
ployes and, with the consent of the State, 
such State and local officers and employes 
as he may find necessary, to prescribe 
their authorities, duties, responsibilities 
and tenure and, without regard to the classi- 
fication act of 1923 as amended, to fix 
the compensation of any officers and em- 
ployes so appointed. 

The President may delegate any of his 
functions and powers under this title to 
such officers, agents and employes as he 
‘may designate or appoint. 

(b) The administrator may, without 
regard to the civil service laws or the 
classification act of 1923, as amended, ap- 
point and fix the compensation of such 
experts and such other officers and em- 
ployes as are necessary to carry out the 
provisions of this title; and may make such 
expenditures as are necessary to carry 
out the provisions of this title. 

(c) All such compensation, expenses and 
allowances shall be paid out of funds made 
available by this act. 

(d) After the expiration of two years 
after the date of the enactment of this act, 
or sooner if the President shall by procla- 








| 
| 





688 


mation declare that the emergency recog- 
nized by Section I has ended, the President 
shall not make any further loans or grants 
or enter upon any new construction under 
this title, and any agencies established 
hereunder shall cease to exist and any of 
their remaining functions shall be trans- 
ferred to such departments of the govern- 
ment as the President shall designate; 
Provided, that he may issue funds to a 
borrower under this title prior to Jan. 23, 
1939, under the terms of any agreement 
entered into with such borrower prior to 
the date of termination, under this section, 
of the power of the President to make 
loans, 


Seope of works 


Sec. 202—The administration, under the 
direction of the President, shall prepare a 
comprehensive program of public works, 
which shall include among other things 
the following : 

(a) Construction, repair and improve- 
ment of public highways and parkways, 
public buildings and any publicly owned in- 
strumentalities and facilities ; 

(b) Conservation and development of 
natural resources, including control, utili- 
zation and purification of waters, preven- 
tion of soil erosion, development of water 
power, transmission of electrical energy, 
and construction of river and harbor im- 
provements ; 

(c) Any projects of the character here- 
tofore constructed or carried on either 
directly by public authority or with public 
aid to serve the interests of the general 
public ; 

(d) Construction under public regula- 
tion or control of low-cost housing and 
slum-clearance projects; 

(e) Any project (other than those in- 
cluded in the foregoing classes) of a char- 
acter heretofore eligible for loans under 
subsection (a) of Section 201 of the emer- 
gency relief and construction act of 1932, 
as amended: and if in the opinion of the 
President it seems desirable, the construc- 
tion of naval vessels within the terms 
and/or limits established by the London 
naval treaty of 1930 and of airplanes re- 
quired therefor, and construction of such 
army housing projects as the President 
may approve. .. . [Subsection (a), section 
201, of the Relief Act permits loans to 
states, municipalities and public corpora- 
tions for self-liquidating projects; loans to 
limited-dividend corporations for housing; 
loans to private corporations for bridges, 
tunnels, docks, waterworks, canals and 
markets devoted to public uses which are 
self-liquidating in character; and loans to 
limited-dividend corporations for forest de- 
velopment.—Enrror. ] 


Basis of financing 


Sec. 203 (a)—With a view to increas- 
ing quickly employment, while reasonably 
securing any loans made by the United 
States, the President is authorized and 
empowered, through the administration or 
through such other agencies as he may 
designate or create, (1) to construct, 
finance or aid in the construction or fi- 
nancing of any public-works project in- 
cluded in the program prepared pursuant 
to Section 202; (2) upon such terms as 
the President shall prescribe, to make 
grants to States, municipalities or other 
public bodies for the construction, repair 
or improvement of any such project, but 
no such grant shall be in excess of 30 per 
centum of the cost of the labor and ma- 
terials employed upon such project; (3) 
to acquire by purchase, or by exercise of 
the power of eminent domain, any real or 
personal property in connection with the 
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construction of any such project,... 
(4) to aid in the financing of such rail- 
road maintenance and equipment as may 
be approved by the Interstate Commerce 
Commission as desirable for the improve- 
ment of transportation facilities : 

Provided, that in deciding to extend any 
any aid or grant hereunder to any State, 
county or municipality the President may 
consider whether action is in process or in 
good faith assured therein reasonably de- 
signed to bring the ordinary current ex- 
penditures thereof within the prudently es- 
timated revenues thereof. 

The provisions of this section shall ex- 
tend to public works in the several States, 
Hawaii, Alaska, the District of Columbia, 
Puerto Rico and the Virgin Islands. 


$400,000,000 for highway 


Sec. 204 (a) for the purpose of pro- 
viding for emergency construction of pub- 
lic highways and related projects, the 
President is authorized to make grants to 
the several states (not to exceed $400,- 
000,000 in aggregate amount) as follows: 

(1) For expenditure in emergency con- 
struction-on the Federal-aid highway sys- 
tem and extensions thereof into and through 
municipalities. The amount apportioned 
to any State under this paragraph may be 
used to pay all or any part of the cost 
of highway construction, including the 
elimination of hazards to highway traffic, 
such as the separation of grades at cross- 
ings, the reconstruction of existing railroad 
grade-crossing structures, the relocation 
of highways to eliminate railroad crossings, 
the widening of narrow bridges and road- 
ways, the building of footpaths, the re- 
placement of unsafe bridges, the construc- 
tion of routes to avoid congested areas, the 
construction of facilities to improve accessi- 
bility and the free flow of traffic and the 
cost of any other construction that will 
provide safer traffic facilities or definitely 
eliminate existing hazards to pedestrian 
and vehicular traffic. In carrying out the 
improvements to eliminate traffic hazards 
in connection with railroad crossings at 
grade, the state highway department shall 
constitute an agency of the federal govern- 
ment. No funds made available by this 
title shall be used for the acquisition of any 
land, right of way or easement in connec- 
tion with any railroad grade-elimination 
project. 

(2) For expenditure in emergency con- 
struction on secondary or feeder roads to 
be agreed upon by the State Highway 
Departments and the Secretary of Agri- 
culture: 

Provided, that the state or responsible 
political subdivision shall provide for the 
proper maintenance of said roads. Such 
grants shall be available for payment of 
the full cost of the surveys, plans, im- 
provement and construction of secondary 
or feeder roads, on which projects shall be 
submitted by the state highway department 
and approved by the Secretary of Agri- 
culture. 

(b) Any amounts allocated by the 
President for grants under subsection (a) 
of this section shall be apportioned among 
the several states, three-fourths in ac- 
cordance with the provisions of section 21 
of the Federal Highway Act, approved 
Nov. 9, 1921, as amended and supplemented, 
and one-fourth in the ratio which the popu- 
lation of each State bears to the total 
population of the United States, according 
to the latest decennial census, and shall be 
available on July 1, 1933, and shall remain 
available until expended; but no part of 
the funds apportioned to any state need be 
matched by the state. 

(c) All contracts involving the expendi- 


ture of such grants shall contain provisio: 
establishing minimum rates of wages, to | 
pre-determined by the state highway < 
partment, which contractors shall pay : 
skilled and unskilled labor, and such min 
mum rates shall be stated in the invitatic 
for bids and shall be included in proposa 
for bids for the work. 

(d) In the expenditure of such amount 
the limitations in the Federal highway ac: 
approved Nov. 9, 1921, as amended ar 
supplemented, upon highway constructio: 
reconstruction and bridges within munic 
palities, and upon payments per mile whic’ 
may be made from Federal funds, shall no: 
apply. [The Federal Aid Highway Act a; 
portions the federal contributions as fo! 
lows: one-third in ratio that the area o' 
the state bears to area of all states, on 
third on a similar population ratio, an! 
one-third on the ratio that the rural pos: 
toads in the state bear to those in the 
entire country.—Eprror.] 

(e) As used in this section the tern 
“state” includes the Territory of Hawaii 
The term “highway” as defined in the 
Federal Highway Act, approved Nov. 9 
1921, as amended and supplemented for th: 
purposes of this section, shall be deemed 
to include such main parkways as may ly 
designated by the State and approved hy 
the Secretary of Agriculture as part of thc 
Federail-Aid highway system. 


Wages and work hours 


Sec. 205—All contracts let for con 
struction ;rojects and all loans and grants 
pursuant to this tittle shall contain such 
provisions as are necessary to insure (1) 
that no convict labor shall be directly em 
ployed on such project; (2) that (except 
in executive, administrative and supervisor, 
positions), so far as practicable, no indi 
vidual directly employed on any such proj 
ect shall be permitted to work more than 
thirty hours in any one week: (3) that 
all employes shall be paid just and reason 
able wages which shall be compensation 
sufficient to provide, for the hours of labor 
as limited, a standard of living in decency 
and comfort, and, (4) that in the employ- 
ment of labor in connection with any such 
project preference shall be given where 
they are qualified to ex-service men with 
dependents. 

[Section 206 authorizes the President to 
prescribe rules and regulations; section 207 
provides for borrowing to meet authorized 
expenditures; taxation provisions are to be 
inserted as section 208.—Ebrror. ] 

Section 209. For the purpose of this 
act, there is hereby authorized to be ap- 
propriated, out of any money in the Treas- 
ury not otherwise appropriated the sum 
of $3,300,000,000. 


Title I1I—Amendment to Relief Act 


Section 301. After the expiration of 
ten days after the date upon which the 
administrator has qualified and taken office. 
(1), no application shall be approved by 
the Reconstruction Finance Corporation 
under the provisions of Subsection (a) oi 
Section 201 of the emergency relief and 
construction act of 1932 as amended, and 
(2) the administrator shall have access t: 
all applications filed, and records of th: 
Reconstruction Finance Corporation relat 
ing to loans and contracts and the adminis- 
tration of funds under such subsections 
provided that the Reconstruction Financ: 
Corporation may issue funds to a borrower 
under such subsections (a) prior to Jan 
23, 1939, under the terms of any agreeme: | 
entered into with such borrower pursuan' 
to an application approved prior to date o' 
termination, under this section, of the 
power of the Reconstruction Finance Cor 
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poration to approve any such applications. 

Section 302 decreases the borrowing 
power of the R.F.C. and Section 303 is the 
separability clause and Section 304 pre- 
scribes a short title for the act. 


Federal Trade Regulations 


The provision of the industrial re- 
covery bill by which all industries, 
through their own organizations, will 
set up codes of self-government, subject 
to the government’s supervision, dates 
back for its inspiration more than 10 
years to the trade practice conference 
procedure established by the Federal 
Trade Commission. Although the codes 
adopted with the commission’s sanction 
did not convey or imply any modifica- 
tion or suspension of the anti-trust laws, 
they were useful in translating these 
statutes into terms of what could and 
could not be done cooperatively by mem- 
bers of an industry to establish clean 
competitive conditions. 

The codes were useful to the Trade 
Commission, in the first instance, by 
enabling it to deal with a whole indus- 
try instead of an individual, so that even 
though the only practices exorcised were 
those that are clearly unlawful, the codes 
became an instrument for effective in- 
dustrial discipline. 

Conference procedure gradually ex- 
panded to include acceptance by the com- 
mission as “expressions .of the trade” 
of resolutions condemning practices not 
unlawful per se but which were unecon- 
omic and undesirable. Although the 
commission had no power to enforce 
such rules upon the recalcitrant, the 
advantage from the standpoint of indus- 
try from this enlargement of the scope 
of the codes rested in the fact that the 
socalled “group 2” rules were not objec- 
tionable from a legal standpoint. When 
turned against the pestiferous practices 
of a particular industry, such codes 
served as a common ground for organiz- 
ing many industries. 

But the trade practice conference pro- 
cedure wilted suddenly, due to the vacil- 
lating policy of the commission in ap- 
proving the terms of one code and re- 
fecting the same terms in another. The 
practical usefulness of the codes ended 
when the commission was apprised of 
the tendency on the part of some indus- 
tries to apply the codes in such a man- 
ner that, in practice, they looked suspi- 
ciously like unlawful restraints of trade. 

An abortive attempt was made to for- 
tify the system by legislation. Eighteen 
months ago the proposal was made in 
the Nye bill to legalize agreements 
reached under Trade Commission aus- 
pices to eliminate unfair and uneconomic 
practices. Under this bill the members 
of an industry would be immunized from 
anti-trust prosecution on the condition 
that they would suspend operation of 
any code if and when revoked by the 
commission. Congress balked at this im- 
plied modification of the anti-trust laws 
and it is this feature that is drawing the 


most opposition to the industry control 
bill today. 
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Quick action under the provisions of 
the bill may be expected from the many 
organizations in the construction field 
whose activities will be materially 
affected by Title I of the bill. Already 
many of them have prepared tentative 
codes of practice that can be adapted to 
the requirements of the bill. Likewise, 
the men upon whom the burden of get- 
ting public-works projects under way, 
state and city engineers, state highway 
engineers and directors of public works, 
are ready to inaugurate proceedings to 
obtain the loans and grants of Federal 
funds provided under the public-works 
section of the bill as soon as it is passed. 

Specific examples of what may be 
expected from these public officials and 
associations in the construction field are 
given in the following replies to tele- 
graphic inquiry to key ~en in the asso- 
ciations, to engineers in close contact 
with public work in important centers of 
public construction, and to men in close 
touch with the producers of construction 
materials. 


Contractors ready 


Speaking for the Associated General 
Contractors of America, A. C. Tozzer, 
president, states that, “The Industrial 
Recovery and Public Works Bill now 
pending in Congress meets> with the 
whole-hearted approval of this associa- 
tion. I believe it constitutes the most 
practical and far-reaching forward. step 
toward business recovery yet advanced. 
I feel sure. that contractors can work out 
effective .codes of practice for their 
branch of construction by an extension 
of trade practice conditions for which 
the A.G.C. has been struggling for 
many years. This association, repre- 
senting a membership of 1,500 leading 
construction firms, welcomes the oppor- 
tunity to try its hand at eliminating irre- 
sponsible and cut-throat procedure from 
our industry. We are already preparing 
an outline of trade-practice rules. We 
shall do all we can in support of this 
forward-looking measure and ask the 
cooperation of other agencies and or- 
ganizations in the industry in order that 
delays in launching this vital unemploy- 
ment relief program may be avoided.” 


Construction machinery 


Formation of effective organizations 
of the construction machinery manufac- 
turers is complicated by widely diver- 
gent lines of activity which interest the 
several groups, but replies to telegrams 


to the leaders in that field indicate a. 


decided trend toward a central equip- 
ment association with sub-groups to 
function in each particular field. For 
example, the shovel and crane industry 
is partly organized at the present time 
and could easily complete its organiza- 
tion as a sub-group with a code of prac- 
tice to meet its special requirements. 

A few years ago the concrete-mixer 
industry set up a code of practice on 
many things vital to its members such 
as trade-ins, selling machines below or 
above rated capacities, etc., but the Fed- 
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eral Trade Commission so emasculated 
it that it became of little use. Under the 
proposed liberalization of the law under 
which the commission acts this could 
be made the nucleus of a sub-group code. 
Cement 

An organization adaptable to the pur 
pose of the industry control bill, the Ce- 
ment Institute, has been in existence for 
several years, and it is ready to be de 
veloped to serve as the point of contact 
with the government under the recovery 
bill to represent the cement industry 
throughout the United States. 

The institute some time ago drafted 
a code of ethics. As this was fitted to 
the local requirements then existing, it 
will require expanding to serve the ob- 
jectives of the industry control bill, but 
it is expected that this can be done 
rapidly and effectively as the organiza- 
tion is already in existence. 


Steel 


Charles F. Abbott, executive director 
of the American Institute of Steel Con- 
struction states: 

The steel constructors of the United 
States in 1929 adopted a code of trade prac- 
tice. That code was considerably emascu- 
lated by the Federal Trade Commission, 
which conceived its duty to be to limit the 
proposed rules to only those points cov 
ered by the anti-trust laws. Prior to this 
the institute had adopted a code-of-standard 
practice, including a uniform sales contract 
that is calculated to eliminate trading in the 
terms of a sale. It is our belief that were 
our industry permitted to put these codes 
rigidly into effect today, holding the non- 
cooperators to their terms, we would elimi- 
nate most of the present evils of cut-throat 
competition. 

At White Sulphur Springs, W. Va., in 
1931, our institute also voted on a plan to 
rationalize the steel construction industry. 
Under that plan all available work would 
be automatically distributed to the units 
in the industry in accordance with their 
capacities by imposing a graduated tax on 
those concerns which take more than their 
proportion of the contracts in any month. 
Under such a plan it is believed our in- 
dustry could quickly revert to a more 
equable basis and be in a position to pay 
better wages. It is our belief that any 
plan that permits the payment of higher 
wages will enable the industry to employ 
more men, for obviously the higher the unit 
of wage the further we can divide the jobs 
without asking any workman to serve for 
starvation compensation. 

This industry has not as yet taken any 
steps under the proposed industrial control 
act, but with this background we are pre- 
pared to take action tomorrow, or just as 
soon as it seems reasonable to expect the 
bill to become a law. 

The National Lime Association, 
according to Norman G. Hough, presi- 
dent and general manager, had a trade- 
practice conference a few years ago and 
has the machinery still in existence to 
swing into action. 


Lumber and brick 


Wilson Compton, manager of the Na- 
tional Lumber Manufacturers Associa- 
tion, states that the forest industries 
foresaw the liberalization of government 
control and some time ago began to 
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devise means of adapting themselves to 
it. He states: 

For many years the lumber industry has 
been endeavoring to find a solution of the 
baffling problem of orderly production and 
distribution in its own business. Owing to 
the nation-wide distribution of sawmill 
plants and the 15,000 proprietary indi- 
viduals and companies, exceptionally in- 
dependent and individualistic in their busi- 
ness principles and practices, it has long 
been evident that some sort of govern- 
mental assistance was necessary, chiefly in 
respect to modification of the anti-trust 
laws. As a step in this direction, the U. S. 
Timber Conservation Board was _ estab- 
lished under Presidential sanction in 1930, 
but no legislation has yet resulted from 
its salutary recommendations. 

The industry, therefore, sees in President 
Roosevelt's Industrial Recovery Act not 
only a welcome opportunity to meet the 
effects of the depression but to inaugurate 
a permanent system of planning and co- 
ordinating its affairs. Besides many in- 
formal conferences in the last month, as 
well as participation in inter-group confer- 
ences to shape the Industrial Recovery Act, 
we had a meeting of lumber association 
officials of the West, South and North in 
Washington on May 20 and will hold an 
inter-regional conference of spokesmen of 
principal forest-industry groups through- 
out the United States at Chicago on May 
25. We have informed the President that 
we expect to have ready before the end of 
June a coordinated series of codes of fair 
competition in cordial harmony with the 
spirit of the act. 

We propose to ask the President or the 
administrator of the act to treat the fair 
competition coordination of the lumber in- 
dustry as primarily a national problem. 
With our present organization of the 
manufacturing side of the industry into 
regional groups and the National Lumber 
Manufacturers Association, which has also 
direct membership, we have the framework 
of an efficient and effective cooperative ad- 
ministrative organization. 

Speaking for the Brick Manufactur- 
ers Association of America, Ralph P. 
Stoddard, secretary-manager, states: 

The association has been preparing itself 
to take advantage of the administration’s 
partnership with industry at the earliest 
opportunity. As far as the Wagner Bill 
indicates the duties of the trade association, 
in connection with recovery of industry 
legislation, we have made preliminary 
preparation. 

Representing as we do the manufacturers 
of building brick from coast to coast, and 
being the sole organization of manufac- 
turers of that grade of brick known as 
common in this country, we have not one 
blanket problem but a score of local situa- 
tions to solve. Our first step was to get 
an expression of the needs in the different 
sections from our members in those sec- 
tions. We asked for suggestions as to 
methods and the basis for arriving at re- 
quired production, proportioning of the 
volume, minimum retail price based upon 
cost of production, convenient hours of em- 
ployment and wage scales. 

Until developments indicate our error, 
we will assume that this national associa- 
tion will present for the President’s ap- 
proval the principals of a national code of 
business practice for the industry, and that 
this association will transfer its authority 
to its local groups of members who will 
agree upon the details of the plan affect- 
ing their market area. 

Costs of production vary widely in dif- 
ferent sections and the cost of labor is not 
the only variable. The workability of the 
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natural clays, the time required for firing 
the brick and cost of fuel are different. It 
costs more than twice as much to make 
brick in New England as in some parts of 
the South. 

We are urging every non-member manu- 
facturer of brick known to us to have a 
voice in suggesting the industry plan and 
code. It is not our desire to leave anybody 
out or punish anybody, but to secure the 
most complete cooperation of the entire in- 
dustry possible. The association member- 
ship now represents about fifty per cent of 
the producing units of the industry and 
more than fifty per cent of the production 
capacity. 


Quickly available work 


Inquiries addressed to city or state 
engineers, to state highway engineers or 
director of public works at widely sep- 
arated points throughout the country 
indicate that the missionary work done 
by the committees for trade recovery 
or by special state committees set up 
to seek out needed public works has 
resulted in the drafting of many pro- 
grams of work, some of which can be 
put under construction within a few 


weeks of the organization of the ad 
ministration called for in the public 
works section of the recovery bill. Stat 
highway departments are especially fo: 
tunate in this respect. For examp)| 
the Missouri state highway departmen: 
has $18,000,000 of highway work tha: 
can be started as soon as bids are re- 
ceived, and the Colorado highway de- 
partment can let $750,000 worth of 
work as soon as the money is assure«| 
can let $1,500,000 within three week 
and can prepare plans for a like amount 
each month thereafter. California ha; 
in excess of $20,000,000 worth of high 
way work ready to go, Massachusett- 
can let $4,000,000 worth in 30 days an: 
$3,500,000 at the end of 60 days, and 
Ohio has $10,000,000 ready within 30 
days and $10,000,000 more within 6\) 
days. In South Carolina plans for froin 
$5,000,000 to $7,000,000 worth of work 
are ready, New York has $10,000,000 
ready and plans for more are under 
way, and Virginia also can start $10),- 
000,000 worth of highway work with 
the passage of the bill, 


Unique Welded-Truss Rail Car 
Developed to Haul Heavy Transformers 


WO NEW CARS developed for 

the transportation of heavy trans- 
formers have recently been built and put 
in service by the General Electric Co. 
With the exception of the trucks, the 
cars are of arc-welded construction 
throughout. Each car weighs 141,000 
lb. empty and was designed for a load 
of 260,000 Ib., although during tests a 
load of 282,000 Ib. of pig iron was suc- 
cessfully carried. As shown in the illus- 
tration, the car frame consists of a 
Pratt truss “bridge” carrying a ¥-in. 
steel-plate tank in which the trans- 
former core and coils are placed. The 
tank is filled with gas at 5-lb. pressure 
to exclude any moisture. 


Transformer car is a welded Pratt truss 

‘bridge’ carrying a tank in which the 

core and coils are placed under a 5-lb. 

gas pressure to exclude any moisture 
during shipment. 


The bottom chords of the Pratt trusses 
extend the full length of the 60-ft. car 
and take the full buffing force, acting 
as columns between the draft-gear back- 
stops. The end posts of the trusses 
intersect the bottom chord at the center 
plates (between the trucks), where the 
reactions due to load are applied. The 
verticals, which are I-sections built up 
of plates, are continuous from the top 
chord of one truss to the top chord ot 
the other truss, forming a cradle in 
which the tank rests on longitudinal 
floor beams. These verticals are 7 in. 
wide in the truss and 12 in. wide under 
the tank. The tank floor, a 1-in. plate, 
forms the top flanges of the cradle 
members and of the longitudinal flogr 
beams. By making all members from 
welded plates, a considerable weight 
saving was effected, since cross-sections 
could be varied to suit the loads. 
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Letters to the Editor 


A Unique Pioneer Bridge 


Sir—Recently the attention of engi- 
neers has been directed to early wooden- 
bridge construction in this country by 
a historical monograph published in the 
Proceedings, Am.Soc.C.E., for Novem- 
ber, 1932, and by the subsequent dis- 
cussion. The remarkable Mohawk 
River Bridge at Schenectady, N. Y., is 
mentioned in this account, but no de- 
scription is given. 

Schenectady was the most western 
pioneer settlement of colonial days, hav- 
ing been founded by Arendt van Cor- 
laer in 1661, and was an important 
factor in developing the great trade 


Old timber suspension bridge over Mohawk 
River at Schenectady, which was built by 
Theodore Burr in 1806 and removed in 
1873. View shows bridge during demoli- 
tion and after the removal of the barn- 
like inclosure, common to early old bridges. 


route through the Hudson and Mohawk 
valleys westward to the Great Lakes. 
In those days the Mohawk was crossed 
by a ferry. In 1800 an ordinance was 
passed, authorizing the construction of 
a bridge. This was begun in the fol- 
lowing year, but before completion the 
work was carried away by a flood. In 
1805 a new ordinance was passed, and 
under its authority the wooden bridge 
shown in the accompanying illustration 
was built, in 1806-1808, by the Mohawk 
Bridge Co. 

This bridge was one of the early de- 
signs of the famous New England 
bridge builder, Theodore Burr. He was 
a cousin of the equally well-known 
Aaron Burr, both men of genius, but 
one noted and the other notorious. In 
this remarkable structure Burr actually 
built a suspension bridge of timber. 
Evidently he was experimenting at this 


stage of his career, for he developed 
various types of construction, and sub- 
sequently invented the combined arch 
and truss type, which was not only well 
adapted to timber construction but also 
laid the theoretical foundation for the 
design of steel bridges. 

Suspension bridges consisting of a 
footway hung from ropes or chains 
have long been known, but the Mohawk 
Bridge seems to have been the pioneer 
attempt to construct a timber bridge on 
this principle. In fact, it antedated by 
several years the work of Sir Thomas 
Telford and Sir Samuel Brown in Eng- 
land, who developed in 1814-30 a sus- 
pension bridge constructed of iron links. 





The massive wooden cables were built 
up of 2-in. planks of Norway pine, 
overlapping so as to make a continuous 
cable support, and were each 3 ft. wide 
by 4 ft. deep. The bridge was 900 ft. 
iong, divided apparently into four spans, 
supported on masonry piers. Credit for 
the actual work of construction belongs 
to David Hersey, a stone mason by 
trade, who was “boss of the job.” After 
many years of service the bridge be- 
came weakened by exposure to the 
weather and lack of repair, and addi- 
tional piers were inserted, one under the 
center of each span, as shown. These 
may be distinguished from the original 
piers by their difference in design. 

In 1833 the bridge was inclosed by a 
succession of barn-like structures that 
converted it into a long, dark tunnel, 
dimly lighted at night by four oil lamps. 
In time this ancient weather-beaten 
structure acquired a quaint picturesque- 
ness that for a generation or more made 
it a cherished landmark. Like other 
old landmarks, however, it was forced 
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to give way to the march of events, and 
in 1872 it was condemned and sold for 
$12,600 to the town of Glenville. located 
at the opposite end of the bridge from 
Schenectady; and in the following year 
it was demolished and replaced by an 
iron-truss bridge supported on the orig- 
inal piers. Subsequently the same piers 
supported a line of trolley tracks adja- 
cent to the bridge structure, until finally 
the 


bridge was abandoned with the 
opening of the new bridge. 
STEPHEN E. Stocum, 
Ardmore, Pa.., Consulting Engineer. 
April 17, 1933. 


Washington Monument Facts 
Corrected 


Sir—The opening paragraph of 
Major Gillette’s interesting article en- 
titled “Washington Monument Facts 
Brought Up to Date” (ENR, April 20, 
1933, p. 501) is misleading. The second 
sentence opens with the words: “In 1783 
came the first proposal for a monument 
to General Washington.” Presumably 
this is correct, or would be if “‘authori- 
zation” were substituted for “proposed,” 
but further on the sentence reads, “to 


be located at the intersection of the 
north-south axis through the White 


House and the east-west axis through 
the Capitol.” This brings together as if 
simultaneously two events, the first of 
which occurred years before there was 
a White House and a Capitol. 

It was not until July, 1790, that Con- 
gress established a permanent seat of 
government on the banks of the Poto- 
mac. Early the next year Major Pierre 
Charles L’Enfant, a French engineer 
and artist, who served on the American 
side in the Revolutionary War, was en- 
gaged to lay out the proposed city. In 
the marginal notes to his “Plan” the 
first entry was: “A—The equestrian 
figure of GEORGE WASHINGTON, 
a Monument voted in 1783 by the late 
continental Congress.” The site pro- 
posed for this monument, wrote L’En- 
fant in a report “To the President of 
the United States” dated June 22, 1791, 
was “at the point of intersection of the 
sight from each of the Houses (the 
Federal House and the Presidential pal- 
ace).” This location agrees with the 
one noted by Major Gillette, but it was 
not designated by L’Enfant until eight 
years after the Continental Congress 
authorized the construction of a monu- 
ment to Washington—not in the city of 
Washington, for no such city then 
existed. 

Those interested in further details of 
the original plan for the District of Co- 
lumbia and the unfortunate experiences 
of the design in coanection therewith 
may consult “L'Enfant and Washing- 
ton, 1791-1792,” by Elizabeth Kite, His- 
torical Documents Institute Francais de 
Washington, 1929 (reviewed in Engi- 
neering News-Record, July 17, 1930, p. 
105). 


Upper Montclair, N. J. M. N. Baker. 
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Commentary 


on Current 
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Secondary Road Practice 


LOW-COST ROADS AND BRIDGES—By 
Victor J. Brown and Carleton N. Conner. 
Cloth; 6x9 in.; pp. 544; numerous charts, 
line drawings, halftones and tables. P ub- 
eens by Gillette Publishing Co., Chicago. 
Surveys of secondary-road practice, 

which have accumulated rapidly during 

the last five years, have been ably or- 
ganized and presented in this latest vol- 
ume for the roadbuilders’ library. In 
general, the authors have chosen to give 
the facts fully as they appeared in the re- 
ports drawn upon. This practice makes 
their book one to be used as a source 
text for original information rather 
than as a considered digest of generally 
accepted practice. Classification and 
arrangement with an ample table of con- 
tents and an index make consultation 
and reference convenient. The follow- 
ing chapter titles indicate the range of 
subjects considered: (1) The Design of 

Local Highways, (2) Economics and 

Planning, (3) Location, Design and 

Grading, (4) Untreated Surfaces, (5) 

Bituminous Surface Courses, (6) Use 

of Concrete for Low-Cost Road Con- 

struction, (7) Materials Manufacture 
and/or Proprietary Mixes, (8) Inter- 
pretation of Tests on Bituminous Road 

Materials, (9) Equipment and Machin- 

ery (10) Maintenance, (11) Low-Cost 

Bridges and Culverts. 


*- * * 


Timely Advice to Unemployed 


THE TECHNICAL MAN SELLS’ HIS 
SERVICES—By Edward Hurst. Cloth; 
6x9 in.; pp. 239. Published by McGraw- 
Hill Book Co., Inc., New York and Lon- 
don. $2. 

Anything that will assist an enginer 
in getting a job is welcome these days. 
This book has that as its sole object. 
Primarily it is written for the young 
engineering graduate, for it is from 
experiences with that group that the 
author prepared the manuscript. The 
book, however, cannot but be helpful 
to the older man in suggesting new 
methods of approach to his problem. 
Edward Hurst, the author, is an in- 
dustrial executive who has made a 
hobby of helping engineers to find jobs. 
To put his experiences in concrete form, 
he has taken ten men, students of Pro- 
fessor X .and has followed them through 
the process of selling their services to 
a prospective employer, Mr. Jones. 
Specific instructions as to the funda- 
mentals of job hunting are tersely and 





¢ 


forcefully set forth in four introductory 
chapters entitled: A Preliminary Recon- 
naissance; Closer Scrutiny and Addi- 
tional Dissection; Contacting Employer 
Prospects ; Interview Technique. 


a 


Vocational Guidance 
Reviewed by Eugene E. Halmos, 


Parsons. Klapp, Brinckerhoff & Douglas, 
Engineers, New York, N. Y. 


VOCATIONAL GUIDANCE IN’ ENGI- 
NEERING LINES—Elicited and Edited 
by the American Association of Engi- 
neers. Editorial Committee: J. A. L. 
Waddell, the late Frank W. 
Skinner, Harold E. Wessman. Cloth ; 
6x9 in.; pp. 521; photographs. Pub- 
lished by The Mack Printing Co., Easton, 
"a. 


chairman, 


HE main object of this book, ac- 
cording to the editors, “is to obtain, 

for technical institutions students of the 
best possible type, and to exclude there- 
from by frank discouragement most of 
the usual unfit applicants for admission, 
whose name, unfortunately, is legion.” 
The main divisions of engineering are 
covered in.the first section of the book 
and the second section contains 40 
chapters devoted to the principal special- 
ties of the several main divisions, all 
written by men selected from among 
the leaders of the engineering pro- 
fession. An editorial résumé and con- 
clusions are given in the last chapter. 
The need for a book such as this 
has been apparent for many years as 
our colleges became more and more 
crowded with aspirants for higher 
education, particularly in engineering 
lines, since the conclusion of the World 
War. The present volume is the out- 
come of the American Association of 
Engineers’ search for ways in which it 
might be possible directly to reach 
young men aspiring to be engineers. 
The result is truly remarkable. The 
editors and the contributing authors 
have produced a book on engineering 
which from the first page to the last 
is as interesting and as appealing to the 
minds of both young and old alike as 
the most fascinating novel. The im- 
pression made on the reader is as if 
the authors, when writing their chap- 
ters, had put themselves in the position 
of a friend of the family to whom the 
young man just out of high school 
would turn for advice as to what line 
of studies he should follow. This 
personal touch goes through the whole 
book and lends to it an exceptional 
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charm so that even laymen can and will 
enjoy its reading. 

The editorial chapters are delight- 
fully written and in every line reflect 
the enthusiasm of the editors for the 
profession, for the personality of the 
engineer, and for the young people 
aspiring to become members of the pro- 
fession, 

The chapters dealing with the various 
divisions of engineering give a concise 
definition of each branch, describe its 
good and bad features, the studies 
necessary for attaining a standing in 
that line, and the compensation which 
the aspirant may expect to obtain after 
going through the various grades of 
employment. 

In the minds of the older readers the 
book undoubtedly will evoke a great 
many thoughts. Some of them may not 
agree with the apparent intention of 
the writers to raise the plane of educa- 
tion for all engineers to an abnormally 
high level. Others may say that the 
necessity of keeping in the best physical 
condition and the need for mental 
recreation are not sufficiently stressed. 
Again there will be some who will 
criticise the book because certain lines 
of engineering endeavur, such as city 
managership, acoustical engineering, 
patent engineering, etc., have not been 
covered. These criticisms, of course, if 
found to be justified by the editors, can 
be taken care of easily in the later 
editions, 


sninienieeancisiae 


Miscellaneous Notes on 
Booklets and Re prints 


Rartways Operations for 1932 are 
reviewed in a pamphlet, Special Series 
No. 59, published by the Bureau of 
Railway Economics, Washington, D. C. 


Loss or Heap 1n Cast-Iron TEEs is 
the subject of Bulletin No. 41, Texas 
Engineering Experiment Station, Col- 
lege Station, Texas. Free to a limited 
distribution. 


A Survey or Aputt TECHNICAL 
EpucaTIoNn in the New York industrial 
area has been published by the Chamber 
of Commerce of the State of New York, 
65 Liberty St., New York City. 


COEFFICIENTS OF Friction of bearing 
metals for bridge seats, appendix D of 
the 1933 report of the committee on 
iron and_ steel structures of the 
A.R.E.A. has been printed in pamphlet 
form by the College of Engineering, 
West Virginia University, Morgan- 
town, W. Va. 


CurrENtT Hyprautic LaAsBoraTtory 
RESEARCH in this country is outlined in 
Report No. I-1 of the U. S. Bureau of 
Standards, Washington, D. C. Publi- 
cation of the report is the result of a 
request from the American Committee 
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of the World Power Conference that 
the Bureau of Standards act as the 
clearing house for information on cur- 
rent hydraulic research as part of the 
plan of the World Power Conference 
to keep all hydraulic laboratories of the 
world informed as to research in 
progress. 


Economics oF HicHway IMPROVE- 
MENT is the subject of a pamphlet pub- 
lished by the Portland Cement Asso- 
ciation, 33 West Grand Ave., Chicago, 
Ill. The subject matter was derived 
from the findings of the committee on 
the economics of highway improvement 
of the Highway Research Board. 
Copies are available on request. 


Data on Tort Brinces and toll 
bridge operations are contained in the 
proceedings of the American Toll 
Bridge Association, Vol. 1, 1933, re- 
porting the annual meeting held in Cam- 
den, N. J., Jan. 16-17. Copies may be 
obtained from the secretary of the asso- 
ciation, 1024 Vermont Ave., Washing- 
ton, D. C. Price, $1. 


INSULATION oF NEw AND Otp Houses 
is the subject of a pamphlet published 
by the National Development Bureau, 
Department of the Interior (Dominion 
of Canada) in cooperation with the 
Dominion Fuel Board. Copies may be 
obtained from either the Development 
Bureau or the Fuel Board at Ottawa, 
Ont., Canada. 


Cray in Concrete is the subject of 
Research Paper No. 529, Bureau of 
Standards, U. S. Department of Com- 
merce. The paper reports the results 
of a study conducted by the bureau in 
cooperation with Hugh L. Cooper & 
Company, New York, N. Y. Copies 
may be obtained from the Superinten- 
dent of Documents, Washington, D. C. 
Price, 5e. 


A Group or CHARTS on community 
housing displayed at the recent Archi- 
tectural League exhibition in New York 
and published with an explanatory state- 
ment in the April issue of Architectural 
Forum has been assembled in pamphlet 
form under the title The Planned Com- 
munity and may be obtained from 
Architectural Forum, 220 East 42nd 
St., New York City. Price 25c. 


INFORMATION ON STRAY - CURRENT 
ELEctTrO-YsIs on file in the U. S. Bureau 
of Standards has been abstracted and 
summarized in circular No. 401, en- 
titled “Abstracts and Summaries of the 
Bureau of Standards, Publications on 
Stray - Current Electrolysis.” Copies 
may be obtained from the Superin- 
tendent of Documents, Washington, 
D.'C., for 5c. 


Tue Unt River Hypro-E.ectric 
Project in the Punjab, India, which 
was put into service on March 10, is 
described in a pamphlet put out by the 
hydro-electric branch of the Punjab 


Public Works Department, Lahore, 
India. The initial installation in the 
project is 64,000 hp., but it has been 
designed and the main supply tunnel has 
been built for a capacity of 161,000 hp. 


Wuo Pays For Hicuways? is a 
question that is answered, in so far as 
Michigan is concerned, in a pamphlet 
entitled “Automotive Vehicle Fees and 
Taxes in Michigan,” by John S. Wor- 
ley, professor of transportation engi- 
neering at the University of Michigan. 
The pamphlet is published by the Na- 
tional Highway Users Conference, Na- 
tional Press Building, Washington, 
Be Gi 


AMERICAN Cypress AND Its Uses, 
the third of a series of bulletins on com- 
mercial American woods, has been pub- 
lished by the Bureau of Foreign and 
Domestic Commerce, U. S. Department 
of Commerce, as Trade Promotion 
Series No. 141. The first two pam- 
phlets covered Douglas fir and pitch pine 
(southern yellow pine). Copies may be 
obtained from the Superintendent of 
Documents, Washington, D. C., for 5c. 


SuGGESTED PRINCIPLES of state legis- 
lation relating to the use of underground 
water are outlined in Publication No. 3 
of the National Land-Use Planning 
Committee and the National Advisory 
and Legislative Committee on Land 
Use, Washington, D. C. W. W. Mce- 
Laughlin, chief, Division of Irrigation, 
Bureau of Agricultural Engineering, 
Department of Agriculture, is chairman 
of the technical advisory committee. 


Tue Many STANDARDS approved by 
the American Standards Association are 
listed in the American Standards Year 
Book, 1932-1933. The scope of each 
standard is given and the sponsoring 
organization, also the cost of individual 
copies of each standard specification. 
Copies of the year book may be obtained 
without charge from the American 
Standards Association, 29 West 39th 
St., New York, N. Y. 


REDUCING THE FLow oF ARTESIAN 
WELLs has been under study in North 
Dakota for twelve years as a result of a 
legislative act providing for the con- 
servation of artesian water. Methods 
of reducing flow are described in Arte- 
sian Water Paper No. 2 published by 
the North Dakota Geological Survey, 
Grand Forks, N. D. “Artesian Waters 
of North Dakota” is in preparation as 
Paper No. 6. Groundwaters are covered 
by Paper No. 5, recently published. 


ELECTRIFICATION OF STEAM RAIL- 
ways, the sixth report of the railway 
electrification committee of the National 
Electric Light Association has been 
published by the liquidating committee 
of the association, 420 Lexington Ave., 
New York, N. Y., as Publication No. 
247. The price is $1. The pamphlet 
contains a condensed analysis of instal- 
lations and the physical characteristics 
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of the electrified sections of steam rail- 
ways throughout the world. An appen- 
dix, occupying about half the pamphlet, 
gives a detailed description of the Pen- 
sylvania Railroad's electrified system. 


——_—___.. 


New Books and 
Revised Editions 


[Those desiring copies of the books listed 
below or mentioned elsewhere in this sec- 
tion should order them from the publishers 
or from their local booksellers.] 


CONTRIBUTION A L’ETUDE ES 
COURANTS LIQUIDES — By ears 
Favre. Paper; 7x10 in.; pp. 64; photo- 
graphs and diagrams. Published by 
Rascher & Cie., Zurich, Switzerland. — 


DIE QUELLEN—By Josef Stiny. 
7 in.; pp. 252; photographs ; . 
drawings. Published by Seales So 

Wien, Austria. 17.50 RM. 7 


GENERAL INDEX to the Final Reports of 
the President's Conference on Home 
Building and Home Ownership—Prepared 
under the direction of Dan H. Wheeler. 
Edited by John M. Gries and James Ford. 
Cloth; 6x9 in.; pp. 114. Published by 
The President's Conference on Home 
Building and Home Ownership, Wash- 
ington, D. C. $1.15. 


THE GOVERNMENT OF THE M - 
POLITAN REGION OF CHICAGO by 
Charles E. Merriam, Spencer D, Parratt 
and Albert Lepawsky. Paper; 5x8 in.; 
pp. 193 ; maps and tables. Published by 
The University of Chicago Press, 
Chicago. 


Paper; 


DER. GRUNDBAU—RBy L. Brennecke and 
Erich Lohmeyer. Paper; 7x10 in.; pp. 
160; photographs and diagrams. Pub- 
lished by Wilhelm Ernst & Sohn, Berlin, 
Germany. 5.70 RM, 


THE INDUSTRIAL DISCIPLINE N 
THE GOVERNMENTAL ARTS a _ 
Rexford G. Tugwell. Cloth; 6x9 in.; pp. 
241. Published by Columbia University 
Press, New York City. $2.50. 


HOW CITIES CAN CUT COSTS — By 
Clarence E. Ridley and Orin F. Nolting. 
Paper; 7x10 in.; pp. 58. Published by 
The International City Managers’ As- 
sociation, Chicago, Ill. $1. 


INDUSTRIAL PIPING—Cloth; 5x8 in.; 
pp. 286; diagrams and tables. Published 
by Engineering Publications, Inc., 1900 
Prairie Ave., Chicago. $3.50. 


INFLATION—By Donald B. Woodward 
and Mare A. Rose. Cloth; 5x8 in.; pp. 
153; diagrams. Published by Whittle- 
sey House, McGraw-Hill Book Co., Inc., 
New York and London. $1.50. 


LIGHTHOUSES AND LIGHTSHIPS OF 
THE UNITED STATES—By George R. 
Putnam. Cloth; 5x8 in.; pp. 324; photo- 
graphs and maps. Published by 
Houghton Mifflin Co., Boston and New 
York. $3.50. 


LIFE INSURANCE HOME OFFICE 
BUILDINGS—Cloth; 9x11 in.; pp. 155; 
photographs and tables. Published by 
Life Office Management Association, Box 
1110, Fort Wayne, Ind. $5. 


THE NILE BASIN—Vol. II; Measured Dis- 
charges of the Nile and Its Tributaries. 
By H. E. Hurst and P. Phillips. Board; 
8x11 in.; pp. 661; tables. Published by 
Government Press, Cairo. Price 50 P.T. 


THE PORTS OF SANDUSKY, HURON, 
AND LORAIN, OHIO-—Lake Series No. 
8. Prepared by The Board of Engineers 
for Rivers and Harbors, War Depart- 
ment, in cooperation with the Bureau of 
Operations, United States Shipping 
Board. Paper; 6x9 in.; pp. 156; photo- 
graphs, maps and tables. Published by 
Superintendent of Documents, Washing- 
ton, D. C. 45e. 


TRANSITION ZONING—By Arthur C. 
Comey. Cloth; 7x10 in.; pp. 150; photo- 
graphs, tables and diagrams. Published 
b arvard University Press, Cambridge, 

ass. $2.50. 
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A Notable Anniversary 


IFTY YEARS AGO Brooklyn Bridge was opened 

to traffic. In the succeeding half century the efful- 
gent prophecies of its inaugurating orators have not only 
been fulfilled but in large measure surpassed. For today 
Brooklyn Bridge has the greatest fame of any engineer- 
ing structure in the New World, a fame compounded of 
technical originality and excellence, courageous construc- 
tion, artistic acceptance and long years of meritorious 
service under exacting and ever-increasing traffic de- 
mands. That its semi-centennial should be marked by 
celebration and retrospect is therefore natural and 
fitting. Engineers perhaps appreciate more than does 
the layman the true greatness of the structure and the 
remarkable ability of the Roeblings, John A., the planner, 
and his son, Washington A., the builder. They were 
unaided by our present knowledge of suspension-bridge 
analysis; the first crude theories that took stiffening- 
truss action into account did not appear until the bridge 
was well along toward completion. They courageously 
embraced steel wire instead of the then more familiar 
charcoal iron wire. They sunk a compressed-air caisson 
to unprecedented depths, They developed methods of 
cable construction that a generation of bridge builders 


‘ has not seen fit to change except for mechanizing most 


of the manual operations. Brooklyn Bridge marked an 
epoch in bridge building. It was still in service when 
the George Washington Bridge over the Hudson River 
heralded the next one, a half century later. In the in- 
tervening years it became America’s best-known and 
most revered engineering structure. The history of its 
planning, design and construction and of its long and 
efficient service is a heritaze which engineers should 
cherish. 


Desi gn Inte grity 


HE EXCELLENT and thorough analysis which 

C. D. Wailes, Jr., and A. C. Horner have made 
of the damage done to buildings in Long Beach, Calif., 
by the recent earthquake brings into bold relief several 
facts about earthquake-resistant construction. It reveals 
the effect of good as against poor building laws; it shows 
the fundamental importance of adequate supervision on 
the part of administrative officials; and, by implication 
at least, it stresses the necessity of design honesty and 
ability. Stated as a paraphrase of a well-known saying, 
it emphasizes that the three essentials to safe construc- 
tion are building laws, supervision and honest design— 
and the greate;t of these is honest design. Good build- 
ing laws are impotent without supervision, and complete 
supervision is impracticable because of lack of funds 
and inspectors. Architects and engineers would do well 
to ponder this fact. Basically, the failure of a building 
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from earthquake, hurricane or any other cause is the 
fault of the designer or builder. Laws and government 
can help, but success is up to the individual. The Long 
Beach analysis shows weak points in the law which can 
be remedied. It shows that supervision is improving ; 
but it also shows that without individual honesty and a 
vigilant sense of responsibility on the part of engineers 
and architects the structures that shelter us will continue 
to endanger our lives, 





The Public Works Recovery Bill 


FTER long and anxious waiting, the Administra- 
tion’s recovery bill, whose principal section provides 
for $3,300,000,000 of public-works construction, was 
finally presented to Congress last week. It is a sensa- 
tional document, one which may truly be said to inaugu- 
rate a new era in our national history. In both general 
content and detail—we speak here only of the public- 
works section—it is admirable, and its effectiveness 
seems assured beyond question. 

Civil engineers should find special gratification in the 
fact that the bill embodies in full the principle which 
they and Engineering News-Record have urged upon the 
government throughout the past year, namely, utilization 
of employment through public-works construction as the 
spearhead of attack on depression and deflation. In thus 
acknowledging the nation’s responsibility for re-estab- 
lishment of worker earning power, the bill discards many 
bankrupted traditions and sets a new course oriented by 
the public welfare. 

In scope and implications the measure is so vast that 
present comment can deal only with one or two indi- 
vidual features. But it seems clear that it profoundly 
affects engineering, construction and public administra- 
tion, and that for this reason it demands most painstaking 
study by engineers and. public officials particularly. 
Though it‘is put forward as an emergency measure only, 
its influence is likely to extend beyond the present emer- 
gency into the practice of normal times. 

Certain obstacles that stand in the way of utilizing 
public construction as a means of business recovery 
have been widely recognized, and the framers of the 
bill evidently gave them careful thought. To meet the 
difficulties arising from taxpayer opposition to public- 
works expenditures and from the drive for local govern- 
ment economy, the main clause of the bill vests broad 
authority in the President to plan, finance and construct 
public works of national or local character. In exercis- 
ing this authority he may appoint local officials his agents 
and may contribute up to 30 per cent of the cost of local 
works. This provision reduces the cost burden of im- 
provement works on the local community both by the 
national contribution and by the reduction of carrying 
charges through national financing. 

No less important is the second clause, aimed at speed 
in getting the re-employment program under way. This 
clause authorizes a greatly enlarged highway schedule— 
up to a maximum of $400,000,000. As we pointed out 
last week, highway work is the most rapid means avail- 
able for initiating employment on a large scale. This 
was said with only federal-aid roads in mind, but the 
bill opens still larger opportunities for speed in re-em- 
ployment by including secondary roads, roads through 
cities and grade-crossing elimination—a significant ex- 
tension to new fields of high value for the present 
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emergency. It is a known fact that a huge volume of 


grade-crossing improvement work is ready for immediate 


construction. 

A notable detail of the bill provides that in grade- 
crossing work the state highway departments are to be 
made federal agencies ; it might well add the state utility 
commissions, since in some states these are in charge of 
grade-crossing operations. This wise provision strongly 
furthers the purposes of the bill. It avoids conflicts of 
authority due to state laws on division of cost, as well 
as contract complications that might arise were the work 
done under local authority. 

Equally significant is the fact that the bill wipes out 
the ineffective Title II of last year’s Emergency Relief 
and Construction Act by terminating all authority of 
the Reconstruction Finance Corporation in connection 
therewith. But in doing so it maintains opportunity for 
private construction of public-use facilities—such as toll 
bridges—to the same degree as the old act, and thus 
retains such works among the means of re-employment. 
It maintains also the limitation of working hours for all 
the works embraced in the re-employment program, and 
for highway work the requirement that minimum wage 
rates must be predetermined and specified. 

Any consideration, however brief, of this remarkable 
public-works bill leaves no doubt that it is a recovery 
measure, and in no sense a charity or relief measure. 
Doubtless this fact will be recognized by the President's 
public-works administrator through consistent applica- 
tion of normal construction procedure and efficient 
methods. Similar recognition by local officials and au- 
thorities will further contribute to the success of the 
program. The most important aid, however, that local 
authorities can give toward rapid recovery is to take 
time by the forelock in developing their pending and de- 
ferred projects while the bill is yet before Congress, and 
so far as possible complete their engineering plans ready 
for contract by the time the President’s administrator 
takes office. 








Industry Control for Stabilization 


HAT SECTION of the recovery bill which pro- 

vides for industrial reorganization through industry 
control presages even more profound change in economic 
and social method than the public-works section, and is 
perhaps of more enduring importance. Its direct pur- 
pose may be said to be control of unbridled competition, 
but clearly it is much more than this, for in effect it 
creates a virtual partnership between government and 
industry, in the interest not only of industry itself but 
also of worker and public. It neutralizes the anti-trust 
laws without repealing them. 

Problems of great magnitude are placed before in- 
dustry by the bill, especially before the construction 
industry, which is more subdivided and less effectively 
organized than others. Under the strain of over-expan- 
sion and collapse the producing industries that serve con- 
struction have experienced a thorough disintegration of 
commercial policy. Now they are called to reorganize 
for sound and stable operations consistent with the inter- 
ests of worker and public. 

Adjusting industry to the new system of control is 
relatively simple in the case of large and well-differenti- 
ated industrial groups. Most of these already are well 
organized and have little difficulty from overlap with 
other fields or from conflict of local interests. Few of 
the construction industries present such favoring condi- 
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tions. The materials industries are much split up, those 
of machinery and equipment even more so, and many 
conflicting conditions occur. srick manufacture is 
strongly affected by local factors with respect to char- 
acter of product, commercial methods and labor rela- 
tions. Lumber involves competition between southern 
and west-coast material. Equipment production is segre- 
gated in small groups to a degree that makes effective 
central control highly difficult. To adapt these conditions 
to the kind of public-interest control contemplated by the 
bill calls for wise, broad-gage planning. It will be well 
if this is undertaken without delay. 

Fortunately, the leading groups of these industries 
have already begun active planning and discussion of 
organization. Two distinct objectives are emerging in 
this process: control of production and commercial poli- 
cies on the one hand, determination of labor relations 
on the other. The former may prove to be most ef- 
fectively handled in small-unit groups, the other in larger 
integrated groups. These are objectives of such sur- 
passing importance with respect to sound future devel- 
opment as to warrant the most serious and considered 
effort to harmonize divergent views and reshape indus- 
trial organization for that broad cooperation which the 
industry control bill seeks to bring out. 





The Tennessee Valley Plan 


HE SO-CALLED Muscle Shoals bill has become 

law, and the President already has named the chair- 
man of the board of three men who, as the Tennessee 
Valley Authority, will be charged with the responsibility 
for carrying out the provisions of the act. The provisions 
that are of immediate interest to the readers of this 
journal provide for (1) construction of the Cove Creek 
Dam by the Secretary of War or the Secretary of the 
Interior, who may do the work “directly or by contract,” 
and (2) installation of additional turbines and electric 
generators in both the steam and hydro-electric plants 
at Muscle Shoals. The second is to be done by the Ten- 
nessee Valley Authority. A quick start on the Cove 
Creek plant may be expected, as it is to be built by one 
of two existing agencies. Preliminary plans already have 
been prepared by the Corps of Engineers, and the Corps 
now has parties in the field making property surveys. 
With the powers of condemnation and eminent domain 
available, there is no reason why Cove Creek should not 
be under way by early summer. 

To those who are familiar with his past achievements 
the appoinment of Arthur E. Morgan as head of the 
Tennessee Valley Authority constitutes solid assurance 
that the undertaking will be guided soundly to a useful 
and constructive result. Morgan’s breadth of view, 
originality and forcefulness made possible the solution 
of the apparently unsolvable Miami River flood problem, 
and the Ohio Conservancy Law which he shaped served 
as precedent for the legislation under which other flood- 
protection enterprises of large magnitude were worked 
out. All these were regional matters, in which con- 
sideration of the best interests of an entire countryside 
had to guide ‘he planning. The Tennesjee Valley will 
present larger problems,. perhaps, but of closely similar 
kind. With his past flood-protection and reclamation 


background, and with the help of the human and social 
thinking that his work at Antioch College called forth, 
Mr. Morgan will bring to the Tennessee Basin all the 
qualities that can contribute to its fullest development. 
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Tennessee Power 
To Be Supplemented 
Under New Law 


ONSTRUCTION of Cove Creek dam 
and the installation of more steam and 

hydraulic turbines in the Muscle Shoals 
plants is provided for in the Tennessee 
Valley development bill signed by Presi- 
dent Roosevelt on May 18. The largest 
single element of construction definitely 
provided for in the act is the combined 
storage and power dam at Cove Creek on 
the Clinch River, one of the principal 
tributaries of the Tennessee. The cost of 
this project, exclusive of navigation facili- 
ties, was estimated by the army engineers 
in 1929 to be $33,990,000. ~ 

The act creates the Tennessee Valley 
Authority consisting of three members ap- 
pointed by the President by and with the ad- 
vice and consent of the Senate, one mem- 
ber to be replaced each three years. To 
be eligible for membership on this board 
a candidate must profess a belief in the 
feasibility and wisdom of the act, and 
must have no interests financial or other- 
wise in any public utility selling power or 
in any corporation engaged in the manu- 
facture or sale of nitrogen or fertilizer. 

The act authorizes the President to turn 
over to the Tennessee Valley Authority all 
government property at Muscle Shoals ex- 
cept the locks, vests the Authority with the 
power of eminent domain, authorizes it to 
produce fertilizer or to contract with com- 
mercial producers for the production of 
fertilizer at Muscle Shoals, authorizes it 
to carrry on experiments with the view 
of reducing the cost of fertilizer and per- 
mits it to provide farm organizations with 
fertilizer for large scale experimental pur- 
poses. 


Power Development 


The Tennessee Valley Authority is 
authorized to produce, distribute and sell 
electric power and the act declares that 
it is the policy of the government so far 
as practical to distribute the surplus power 
generated at Muscle Shoals equitably 
among the states, counties and municipali- 
ties within transmission distance of the 
plant. For this purpos:, the board is 
authorized to lease or construct transmis- 
sion lines and to contract with states, 
counties, municipal organizations or private 
corporations for the sale of electricity for 
a period not exceeding 20 years. Sales of 
power to public bodies who construct their 
own transmission lines shall be for a period 
not exceeding 30 years. The board main- 
tains control over the resale price of current 
sold by it. 

Five per cent of the gross income from 
the sale of power generated at plants in 
Tennessee is to be paid to Tennessee and 
five per cent of that received from plants 
in Alabama to the state of Alabama. Two 
and one-half per cent of the gross income 
from power resulting from the use of 
water stored in the Cove Creek reservoir 


Many Rivers Reported in Flood 
in Central and Southern States 


Reports from many points in the Cen- 
tral and Southern States indicate serious 
floods in tributaries of the Mississippi 
River. Both the Ohio and the Mississippi 
rivers are swollen by the flood waters but 
no serious damage is reported except along 
the tributaries. The Wabash and lower 
White River are over their banks and 
causing considerable damage in Ohio, Ken- 
tucky, Indiana, and Illinois: serious breaks 
have occurred in the levees on the Arkan- 
sas side of the St. Francis River and floods 
are reported from wide areas in Okla- 
homa. 

In the Miami River valley in Ohio, 54 
inches of rain fell in the period from May 
8 to 13, and as a result more water was 
held back in the Englewood and Taylors- 
ville retarding basin than at any time since 
the reservoirs were completed in 1922. The 
maximum storage in the Englewood basin 
amounted to 55,000 acre-ft., or about 18 
per cent of the storage capacity. About 
13,000 acre-ft. was accumulated in the 
Taylorsville reservoir, or about 7.2 per cent 
of the capacity. 

At Dayton, the maximum river stage 
was 14.1 ft., representing a discharge of 
50,200 sec.-ft. This stage has been ex- 
ceeded only once since the completion of 
the flood control work. 





or other storage reservoirs is to be paid 
to each state. 

The board is instructed to determine what 
part of the cost of Dam No. 2 at Muscle 
Shoals and what part of the Cove Creek 
dam is chargable to flood control, naviga- 
tion, fertilizer, national defense, and the 
development of power, and when approved 
by the President these figures shall be used 
in the cost accounting of the board. 


New Construction 


The act authorizes the board to com- 
plete the power plants at Muscle Shoals 
by the installation of additional hydraulic 
turbines and generators in the hydro-elec- 
tric plant and steam-electric generators 
in the steam plant. Further, it authorizes 
either the Secretary of War or the Secre- 
tary of the Interior to construct (directly 
or by contract) the Cove Creek dam, in- 
cluding the power house with an installed 
capacity of 200,000 hp. The President is 
authorized to place control of the con- 
struction of this dam in the hands of 
engineers taken from private life. The 
power of eminent domain and to condemn 
land is vested in the Secretary in charge 
of this work. Payment of prevailing wages 
is required but the 30-hr. week limitation 
is not set up. 

The act authorizes the President to make 
such surveys of and general plans for the 
development of the Tennessee basin and the 
adjoining territory as may be useful to 
Congress, and to recommend to Congress, 
from time to time, such legislation as he 
decms proper to carry out its general pur- 


(Continued on p. 698) 


U. S. Court Orders 
Illinois to Finance 


Chicago Sanitation 


HE STATE of Iilinois has been 

ordered by the U. S. Supreme Court 
to provide the money needed by the Chicago 
Sanitary District to complete ‘ts sewage 
disposal system by Dec. 31. 1938, the date 
set by the court in its decree issued on 
April 21, 1930, requiring the city to re- 
duce its diversion of water from Lake 
Michigan through the Chicago Drainage 
Canal to 1,500 sec.-ft. The court’s new 
decree is the outcome of a complaint 
entered last fall by the states of Michigan, 
Minnesota, New York, Ohio, Pennsylvania 
and Wisconsin to the effect that the court's 
earlier decree was not being complied with. 
The Chicago Sanitary District replied 
(ENR Nov. 17, 1932, p. 602) that it had 
begun its program of sewage disposal plant 
construction in good faith but that it had 
been unable to finance its continuation 
under present conditions. 

The Supreme Court in its findings 
states that responsibility for the continua- 
tion of the work rests with the state of 
Illinois as the sanitary district was created 
by the state. 

The court said that “despite economic 
conditions the state has adequate resources, 
and we find it impossible to conclude that 
the state cannot devise appropriate and 
adequate financial measures to enable it to 
afford suitable protection to its people to 
the end that its obligation to its sister 
States, as adjudged by this court, shall 
be properly discharged.” 

The original decree has been amended 
to require that the State of Illinois take 
all necessary steps to carry out the court 
order, including whatever appropriations 
may be needed. Further, the state has been 
ordered to report to the court by Oct. 2, 
1933 that the decree is being complied with. 


enema jeeneme 


Large Mexican Highway Contract 
Will Total Nearly $13,000,000 


Contracts for the completion of certain 
trunk highways and the construction of 
others in Mexico, recently unofficially re- 
ported in these pages as having been let 
to Camilo Figueroa, Mexican engineer and 
highway builder, have been officially an- 
nounced by Leopoldo Frias, director of 
the highway department of the Ministry of 
Communications and Public Works. The 
amount of work involved, however, totals 
40,000,000 pesos (about $13,000,000) in- 
stead of 31,000,000 pesos as first reported. 

The work includes completion of the 
highway between Mexico City and Nuevo 
Laredo on the international border and 
other main routes in Mexico. The con- 
tract calls for the completion by the end 
of 1936. Payments will start to the con- 
tractor in 1934 and will be completed by 
1939. 
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New Bids Received for Cement 
for Construction of Hoover Dam 


New bids opened by the U. S. Bureau of 
Reclamation on May 17 for 400,000 bbl. 
cement for Hoover Dam are unofficially 
reported to show little change in prices 
from those submitted a month ago, which 
were rejected by the Secretary of the 
Interior. Proposals were asked for on 
three items: (1) special low-heat cement 
of the same specifications as called for in 
former proposal; (2) modified specifica- 
tions for special low-heat cement (ENR 
May 18, p. 666) (3) standard portland 
cement. The rejected bids for the special 
low-heat cement were $1.55 per bbl., sub- 
mitted by a combination of four companies, 
and $1.39 per bbl., submitted by the Union 
Portland Cement C>. for 50,000 bbl. f.o.b. 
Devils Slide, Utah. Three proposals were 
received on the new schedules. The Cali- 
fornia Portland Cement Co., Riverside 
Cement Co., Monolith Portland Cement 
Co. and Southwestern Yortland Cement 
Co. bid jointly as follows: Item 1—$1.55; 
Item 2—$1.42; Item 3—$1.30.° The Cala- 
veras Portland Cement Co. bid: Items 1 
and 2—$1.65; Item 3—$1.60. The third 
bid was submitted by the Union Portland 
Cement Co.: Items 1 and 2—$1.34; Item 
3—$1.25. All bids were for cement in bulk, 
f.o.b, mills. The last cement bought for 
Hoover Dam was purchased last Septem- 
ber, the four firms above getting a com- 
bined contract for 332,000 bbl. of standard 
portland cement at $1.24. The Union Port- 
land Cement Co. also obtained a contract 


for 67,500 bbl. at $1.04. 
—)—— 
Large Extras Claimed on Tunnel 
for Baltimore Water Supply 
A claim for $477,901 has been filed with 


the Public Improvement Commission of 
Baltimore by the Whiting-Turner Con- 
struction Co. of Baltimore for extra work 
performed in the construction of the Monte- 
bello-Druid Lake water tunnel, which was 
placed in service recently. The tunnel was 
a municipal undertaking costing $1,145,000. 
The claim is based upon the extra cost in- 
volved through unforeseen conditions that 
the contractor maintains developed on the 
work and from disagreement as to the 
classification of material encountered. 


wate 
Abitibi Canyon Power Project 
To Be Completed by Commission 


The Hydro Electric Power. Commission 
of Ontario has decided to proceed im- 
mediately with the completion of the 
Abitibi Canyon hydro-electric enterprise on 
the lower Abitibi River in northern 
Ontario. Work was actively carried for- 
ward on this big project by the Ontario 
Power Service Corporation, Limited, until 
July of last year. Financial difficulties, 
however, caused cessation of operations at 
that time. In the meantime, the Hydro 
Electric Power Commission purchased the 
property under judicial sale when a tender 
of $14,000,000 was accepted by the court. 
The commission will now carry the work 
to completion making available immediately 
100,000 hp. of electric energy for dis- 
tribution over the commission’s trans- 
mission lines built to supply the Inter- 
national Nickel Co. at Sudbury and other 
northern Ontario customers. 
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Arthur E. Morgan Named Head 
of Tennessee Valley Authority 


Arthur E. Morgan, president of the Day- 
ton Morgan Engineering Co., and also 
president of Antioch College, Dayton, Ohio, 
was appointed by President Roosevelt on 
May 19 to be head of the board of three 
men who will constitute the Tennessee 
Valley Authority under the legislation re- 
cently passed by Congress. 

Mr. Morgan is one of the country’s 
foremost authorities on river control and 
land drainage. As supervising engineer 
for the U. S. drainage investigation from 
1907 to 1909 and as chief engineer of the 
Miami Conservancy District, a district that 
did notable pioneer work in flood control, 
Mr. Morgan had an unusual opportunity 
to study what will be one of the major 





Arthur E. Morgan 


problems of the Tennessee Valley Author- 
ity. Further, in his private practice, first 
as head of the Morgan Engineering Co. 
from 1909 to 1920 and more recently as 
president of the Dayton Morgan Engineer- 
ing Co., both. specializing in flood control 
and land reclamation work, he has obtained 
wide experience in those fields. He has 
drafted or aided in the drafting of the 
drainage codes of Minnesota, Arkansas, 
Mississippi, Ohio, Colorado and New 
Mexico. 

Born in Cincinnati, Ohio, in 1878, Mr. 
Morgan began his engineering studies at 
the Colorado State University but was 
compelled to give up the close college work 
on account of his eyesight. After a few 
years at farming and other outside work, 
he joined his father in engineering work 
in Minnesota and there laid the foundation 
for his subsequent career. 


contin mee 
Michigan Highway Work Stopped 
Pending New Legislation 


Highway construction and improvement 
work in Michigan being carried out with 
R.F.C. relief funds, has been ordered dis- 
continued by Highway Commissioner 
Grover C. Dillman, pending the outcome of 
state legislation proposing to divert high- 
way revenues to welfare purposes. About 
29,000 men are out of work as a result. 
The work relief program will be resumed 
as soon as the state legislature passes 
legislation to meet the R.F.C. requirements. 


Federal Agencies 
Ordered to Compile 
Public Works Program 


O THAT the $3,300,000,000 public 
works program may get under way 
promptly, the construction agencies of the 
federal government such as the Supervis- 
ing Architect's Office, the Army Engineer 
Corps, the Navy Bureau of Yards & 
Docks, the Reclamation Service and a 
score of others have been instructed to 
submit project schedules by May 25. Of 
less importance than the total that this 
canvass of projected federal public works 
may reach are the priorities that will in 
fluence selection. Projects will be pre 
ferred that do not entail much subsequent 
expense for maintenance and operation. 

The guide that the federal construc- 
tion agencies will follow in recommending 
projected work for inclusion in this pro 
gram is as follows: 

Types of work that do not entail annual 
federal expense for either physical up- 
keep or operating personnel and facilities, 
or both. 

Reconditioning of existing 
vessels and other facilities. 

Projects close to unemployment centers. 

Projects that are designed and contracts 
can be awarded at an early date, that can 
be organized to give early employment 
to the maximum number of men, where 
sites are available or can be quickly ac- 
quired and those that rapidly call for 
material and equipment produced in un- 
employment centers. 

Projects that may be wholly or partially 
manned by unemployed other than norma! 
construction workmen. 

Projects which present government poli- 
cies contemplate within a 6-year period. 

Projects of a revenue producing charac- 
ter. 

Projects of moderate size, that are not 
dependent upon seasonal conditions, and 
those that do not employ wards of the 
government. 

Replacement of necessary facilities now 
obsolete. 


structures, 
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Bids Taken Soon on Tunnel 
for Mono Basin Water Supply 


Plans for the 12.3-mile tunnel of the 
Mono Basin water supply system of the 
Department of Water of the City of Los 
Angeles are expected to be ready for the 
call for bids within the next two months. 
The Mono Basin is on the east side of 
the Sierra Nevada range and north of 
Owens Valley, the present major source 
of the city’s water supply. 

The tunnel is to be a horseshoe section, 
9 ft. wide inside the concrete lining. It is 
to be constructed from six headings, in- 
cluding two from deep shafts. Construc- 
tion roads have been built to the tunnel 
portals. 

Some time ago the city voted a bond 
issue of $8,000,000 for the Mono Basin 
project and since that time has been negoti- 
ating with property owners for water 
rights and land, also for power supply 
for construction purposes. H. A. Van 
Norman is chief engineer of the city water 
department. 
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Tennessee Power 
To Be Supplemented 


(Continued from p. 696) 


poses, namely, (1) The maximum amount 
of flood control; (2) the maximum de- 
velopment of the Tennessee River for 
navigation purposes; (3) the maximum 
generation of electric power consistent 
with flood control and navigation; (4) the 
proper use of marginal land; (5) the 
proper method of reforestation of all lands 
in the drainage basin suitable for re- 
forestation; and (6) the economic and 
social wellbeing of the people living in the 
river basin, 


Corps of Engineers Report 


In 1929 the Corps of Engineers com- 
pleted a detailed study of the power, flood 
control and navigation development of the 
Tennessee Valley. A summary of that re- 
port was published in our issue of May 11, 
page 579. At the time that summary was 
prepared, legislation before Congress in- 
cluded provision for the construction of 
Dam No. 3 on the main river above the 
dam at Muscle Shoals. That work is not 
specifically provided for in the act just 
passed. 

The act empowers the board to “issue on 
the credit of the United States and to 
sell serial bonds not exceeding $50,000,000 
in amount” having a maturity not exceed- 
ing 50 years and an interest rate not ex- 
ceeding 34 per cent. All appropriations 
necessary to the carrying out of the act are 
authorized. 


Cove Creek Dam 


A review of the Army Engineer’s report 
in the light of present conditions indicates 
that the unit costs used therein may have to 
be revised downward considerably, and it 
is understood that the design of the dam 
will be changed to some extent in the light 
of developments since the report was pre- 
pared. 

Investigation of the site of the Cove 
Creek Dam made by the Corps of Engi- 
neers indicates that no serious construc- 


Clinch Riwer valley at Cove Creek in 
Tennessee showing the approximate loca- 
tion of proposed storage and power dam. 
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tion difficulties are likely to be encountered. 
Located in a sharply-rolling sparsely-set- 
tled farming area, the site is about six 
miles from a_ single-track line of the 
Southern Railway. A branch line to reach 
the site, located in a river bottom where 
the grading is light and with one crossing 
of the Clinch River, would cost $750,000, 
according to the army engineers’ estimate. 
As the project will require rail connec- 
tions, this line doubtless will be built for 
permanent use. 

No good highways reach the dam site. 
The project, however, contemplates a high- 
way across the dam and as a considerable 
relocation of highways above the dam 
will be required, it may be that paved road 
will be extended to the site by the state 
in the rearrangement. 

Dolomitic limestone underlies the dam 
site with comparatively little overburden. 
Some seams and small cavities occur near 
the surface of this rock formation. Ex- 
tensive diamond core drilling at the site, 
coupled with hydraulic-pressure tests, in- 
dicate that considerable grouting may be 
necessary* to make the foundation tight 
under the head brought on the formation 
= the 230-ft. stage when the reservoir is 

lled. 


Camp sites 


Suitable locations for the construction 
plant and camps are few. Downstream 
from the dam site it would be practical to 
fill an area to above flood stages in the 
river by using the overburden and rock 
that will have to be removed. This made 
land would be crossed by the branch built 
up the river from the main rail line. 

Electric power may be obtained from 
the transmission line of a large public 
utility that passes within a quarter of a 
mile of the dam site. Coal is mined not 
far from the project. 

No suitable sand for concrete occurs in 
the immediate vicinity but tests of the 
dolomitic limestone indicate it could be 
crushed to produce a sand satisfactory for 
that purpose. Large deposits of excellent 
sand and gravel occur in the French Broad 
River near Knoxville, Tenn., about 30 
miles from the site. These deposits are 


worked extensively by operators who have 
ample plant installed to meet the needs of 
this project. 

Climatic conditions would permit con- 
struction operations throughout the year. 








Such excavation as would be required could 
be done at all seasons, but will probably 
be finished before the next winter starts. 


Available labor 


Ample local white common labor is avail 
able. Much of this could be obtained fron 
nearby farms and hamlets within easy driv 
ing distance, thus reducing the camp facili 
ties needed. Local wage scales are alway 
much below those in the industrial section. 
of the country. Some classes of skilled 
labor may be recruited locally, but a few 
would have to be imported. Open-sho; 
policies obtain in the nearby industries. 

Unit prices used in the original esti 
mates were prepared prior to the depres- 
sion, For example, 59,950 cu.yd. of earth 


.excavation for the main dam was figured 


at $1.00 per yd. Some 75,000 yd. of rock 
removal at the dam site was based on 
$4.00 per yd. State highway contracts 
were taken in this vicinity in 1932 at less 
than one-third of these figures. No con- 
tracts of any size have been let nearby 
lately, but local prices are still low. 

According to the engineers’ estimate 
mass concrete in the main dam was ex- 
pected to cost $10 per cu.yd. for the 604,000 
yd. involved. Local contractors believe 
this unit price can be much reduced now, 
after allowing for increases in prices of 
materials that may come and also for 
higher wages that may have to be paid 
before the job is done. 

Sufficient information is available to 
permit contracts to be let immediately for 
the rail connection, the excavation for the 
main dam and power house, and for clear- 
ing the reservoir site. Final designs for 
the dam and power house could be fin- 
ished so contracts for them might be let 
in time to permit work to start as soon 
as the foundations were ready. 

Maj. Gen. Lytle Brown, Chief of Engi- 
neers, U. S. Army, has had general super- 
vision of the project, with Major R. R. 
Neyland in direct charge as district engi- 
neer. 
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Construction Stopped on Lock 
at Dam No. 3 on the Tennessee 


The President has ordered work stopped 
on construction of the navigation lock at 
the site of Dam No. 3 (Gen. Joe Wheeler 
Dam) on the Tennesse River pending or- 
ganization of the Tennessee Valley Au- 
thority, according to press reports from 
Washington on Monday. 

These reports of this action published 
widely throughout the country state that it 
was taken following a report of Louis 
Glavis, chief of the Interior Department's 
navigation bureau, to the effect that the 
dam at that site was being built without 
authorization, that it was in conflict with 
the development work now proposed, and 
that contract for it had been let secretly 
by the Corps of Engineers. 

Public records do not support this state- 
ment as reported. Construction of dam No. 
3 and its navigation lock was approved long 
ago as part of the program for improving 
navigation in the Tennessee River but 
morey has not been appropriated for it in 
the regular appropriations. Drawings oi 
it were reproduced in our issue of May 1], 
p. 582 in an abstract of the Corps of En- 
gineers report on development of the river. 
Last year, under the Relief Act, $1,500,000 
was allocated to the Tennessee River and 
bids were called publicly for the construc- 
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tion of the lock at Dam No. 3 (there being 
insufficient money for the dam and lock) 
and the contract was awarded in Decem- 
ber. Notices of the call for bids and 
award of contract were published in Fn- 
gineering News-Record Oct. 27 and Dec. 7. 


— 


Progress in Engineer Relief 
at New York and Philadelphia 


Recently two reports upon emergency 
relief work for engineers have been made 
public, one the first annual report of the 
Philadelphia Technical Service Committee 
and the other a report of Frederic R. 
Harris, general chairman of the Pro- 
fessional Engineers Committee on Unem- 
ployment, New York, from Oct. 1, 1932, 
until April 1, 1933, when he resigned to 
become a member of the Emergency Work 
and Relief Administration of the City of 
New York. 

The Philadelphia Technical Service 
Council represents twelve engineering 
organizations there. Of the 1,611 men 
registered with the committee, 321 were 
placed with 221 firms in Philadelphia, and 
over 1,250 were referred to various posi- 
tions. In addition, 179 were placed in 
regular salaried jobs, and 90 men were 
employed on “useful work,” making studies 
for such organizations as the Franklin 
Institute, assisting in the Philadelphia 
renovize campaign, and doing non-com- 
petitive work for some of the city bureaus 
of Philadelphia. 

In support of the work $43,700 had been 
pledged up to April 1, and $38,364 re- 
ceived. Of this amount, $23,842 was spent 
on the “useful work” operations. This is 
exclusive of a little over $3,000 paid for 
similar work in August and September, 
1932, but not included in the accounting 
under that heading. 


New York Work 


Im the six months covered by Admiral 
Harris’ report, 2,468 unemployed engineers 
registered with the Professional Engineers 
Committee on Unemployment, and of these 
80 were carried on the P.E.C.U. payroll, 
510 were placed through the emergency 
work bureau and other general public com- 
mittees, and 227 were placed in permanent 
jobs. A total of $40,031 had been con- 
tributed up to April 1, and with the $20,- 
242 received from the committee in charge 
last year the committee had $60,274 availa- 
ble for use. Unpaid pledges amounted to 
$5,562. Donations of clothing were esti- 
mated at about $2,800, and cash for ad- 
ministration purposes amounted to $3,028. 

Loans totalling $4,991 have been made 
by the committee and eight, amounting to 
$390, have been repaid already. 


cms tintnins 
Waterworks Convention Special 


For the accommodation of members of 
the American Water Works Association 
from the eastern part of the country going 
to the association convention in Chicago, 
arrangements have been made for a special 
train leaving Pennsylvania Station, New 
York, at 6:15 p.m. Eastern Standard 
Time on Saturday, June 10. The train 
will leave Philadelphia at 8:03 p.m., and 
Harrisburg at 10.28 p.m. arriving in 
Chicago at 1:45 p.m. Sunday. 


SOCIETY CALENDAR 


AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual convention, Chicago, 
June 27-30. 

AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Chicago, 
June 26-30, 


AMERICAN WATERWORKS ASSOCIA- 


sfn0° annual meeting, Chicago, June 
NATIONAL COUNCTL OoFr STATE 


BOARDS OF ENGINEERING EX- 
AMINERS, annual convention, Chicago, 
June 26-28, 1933. 

SOCIETY FOR THE PROMOTION OF 
ENGINEERING EDUCATION, annual 
meeting, Chicago, June 27-30. 





ENGINEERS WEEK, Century of Progress 
Exposition, Chicago, June 25-30. 





NEW YORK STATE SEWAGE WORKS 
ASSOCIATION will hold its spring meet- 
ing at Rochester, N. Y., June 9-10. 

NEW ENGLAND WATER WORKS AS- 
SOCIATION and the BOSTON SOCIETY 
OF CIVIL ENGINEERS will hold a joint 
outing at the Presidential Club (formerly 
the Sandy Burr Country Club) at Way- 
land, Mass., on June 20. 


MUNICIPAL FINANCE OFFICERS’ AS- 
SOCIATION will hold a conference t» 
discuss debts, relief, economy, taxation, 
accounting and organization at the Hotel 
Gibson, Cincinnati, Ohio, June 13-15. All 
public officials are invited. 


NEW YORK STATE SOCIETY OF PRO- 
FESSIONAL ENGINEERS, at its annual 
meeting held in New York on May 20, 
elected Arnold G. Chapman president to 
succeed David B. Steinman. Vice-presi- 
dents elected were Frederick R. Harris 
and Dwight B. LaDu. Ernest F. Fox was 
elected financial secretary and P. M. 
Corry treasurer. 


PACIFIC NORTHWEST SECTION, Amer- 
ican Water Works Association, at its 
convention held t ——- Wash., 
May 12-15, elected G. B Shunke, Seattle, 
chairman; W. P. Hughes, Lewiston, 
Idaho, vice-chairman; and E. C. Willard, 
Portland, Ore., secretary-treasurer. 

LOUISIANA SECTION, American Society 
of Civil Engineers, at its recent annual 
meeting, elected John Riess president to 
succeed George P. Rice. John H. O'Neill 
and F. P. Hamilton were elected vice- 
presidents and H. A. Sawyer secretary, 
and Richard L. Moroney treasurer. 

METROPOLITAN SECTION, American So- 
ciety of Civil Engineers, at its annual 
meeting held in New York on May 17 
elected Thaddeus Merriman president, to 
succeed Malcolm Pirnie. David B. Stein- 
man was elected vice president and Jacob 
S. Langthorn treasurer. Directors elected 
were Arthur G. Hayden, William W. 
Brush and E. M. Van Norden. 


THE HYDRAULIC DIVISION of the 
American —, of Mechanical Engi- 
neers and the ower Division of the 
American Society of Civil Engineers will 
hold a symposium on waterhammer in 
Chicago on iday, June 30. Both so- 
cieties will conclude their summer meet- 
ings on that date. The papers to be 
presented at the session are being printed 
par under the auspices of the A.S. 

Copies may be obtained from the 
society’s headquarters at 29 West 39th 
St., New York, about June 1; $1 to mem- 
bers, and $1.50 to non-members, 


estima 


Use of Conservation Corps Men 
on River Work Considered 


At the request of the Chief of Engi- 
neers, U. S. Army, engineers of the 
Memphis district have prepared plans for 
the employment of 80,000 members of the 
Civilian Conservation Corps on flood con- 
trol work on the Mississippi River. The 
men would be used largely for clearing 
floodways of brush and undergrowth, clear- 
ing levees and building roads along the 
levees. 

No definite decision has yet been made 
as to the use of these men on the Mississippi 
River work, the study was made to de- 
termine how many could be usefully em- 


ployed. 
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Obituary 


Georce F. Davis, former engineer on 
railroad construction in the West. died at 
his home in Denver May 11, age 70 years. 


Henry P. Burcarn, founder of the con- 
tracting firm of Henry P. Burgard Co., 
and one of the principal contractors on the 
New York State barge canal, died at his 


home in Buffalo, N. Y., May 17. age 72 
years. 

Dwicut R. REDMAN, engineer of the 
U. S. Indian Service at Coolidge, Ariz., 
cn the San Carlos irrigation project, died 
there on May 15 of a self-inflicted wound. 
Previous to his going to Coolidge, Ariz., 
Mr. Redman was an engineer on the 


Wapato irrigation project in Washington. 


Josrru T. Ricnarps, formerly chief 
engineer maintenance of w.. of the 
Pennsylvania R.R., died at his home in 
Cape May, N. J. on May 17, age 88 years. 
Mr. Richards had retired from active 
service in 1915. He heean his engineer- 
ing career as a rodman on the Pennsyl- 
vania. 

Arvin RypstroM, contractor and for- 
mer commissioner of public works at 
Tacoma, Wash., died at his home there 
on May 12, age 76 years. Mr. Rydstrom 
was a native of Sweden and came to the 
United States in 1881. From 1887 to 1892 
he was in charge of construction of the 
Northern Pacific Terminal at Tacoma and 
from 1892 to 1897 served as commissioner 
of public works. 


Rosert H. Simpson, chief engineer of 
the department of public service, Colum- 
bus, Ohio, died there on May 18 of in- 
fluenza followed by heart failure. Mr. 
Simpson was 60 years old and had been 
in ill health for some time. He was a 
graduate of the civil engineering course 
at Cornell University in the class of 1896 
and from the time of his graduation until 
1904 he was with the Cleveland, Cincinnati, 
Chicago & St. Louis Railroad in its engi- 
neering and construction department. In 
1904 he entered the service of the city of 
Columbus and from 1906 to 1920 was 
engineer in charge of grade crossing elimi- 
nation projects and of the Scioto River 
channel improvement work. In 1920 he 
was appointed chief engineer of the de- 
partment of public service. 


a 
Brief News 


Tne Use or Scrip for the payment of 
employees of the contractor on Boulder 
Dam has been ordered discontinued by the 
Secretary of the Interior. 


A Tunnet Turee Mires Lone on the 
Transandean railroad line connecting the 
railroad system of Argentine with that of 
Chile was holed through on May 16. The 
operation was made the subject for a cele- 
bration, the President of Chile setting off 
the blast by pressing a button in the 
presidential palace at Santiago. 


A Frrst-Orper TRIANGULATION SURVEY 
has been begun in the vicinity of New 
Brunswick, N. J., and will extend from 
there to Trenton and then southward along 
the Delaware River. The U. S. Coast 
and Geodetic Survey office at New York 
has announced that engineers interested in 
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visiting the work should communicate with 
Lieut. H. C. Warwick, U. S. Coast & 
Geodetic Survey, Trenton, N. J. 


RECONSTRUCTION OF THE JETTIES at the 
mouth of the Panuco River which form 
the harbor at the port of Tampico, Mexico, 
has been approved by the Mexican govern- 
ment and bids for contracts are to be 
culled soon. The project is estimated to 
cost about $1,200,000. The partial de- 
struction of the present jetties has caused 
a silting of the channel. 


Turee MetHops ror ENDING PoL_LuTION 
in the Potomac River have been laid be- 
fore the commissioners of the District of 
Columbia by Major John C. Gotwals, 
engineer commissioner. Two have to do 
with temporary expedients and the third 
calls for further consideration of a com- 
prehensive scheme for sewage disposal, 
esumated to cost between $8,000,000 and 
$9,000,000. 


CONSTRUCTION OF A SEAWALL at a cost 
of about $850,000 at Jacksonville Beach, 
Fla., is provided for in a bill now before 
the state legislature. Under the bill, 25 
per cent of the gas tax revenue allotted 
to Duval County would be diverted to a 
sinking fund to retire certificates of in- 
debtedness and the balance of the cost 
up to 50 per cent would be levied against 
abutting property. 


Construction oF A HicH-Lever Broce 
across the Clyde River at Finnieston, Scot- 
land, is proposed by the Corporation of 
Glasgow. It is reported that the corpora- 
tion soon will call for bids on the con- 
struction of the bridge, estimated to cost 
$46 100,000. 


Surts ror Damaces Torattnc $823,000 
have been filed against the city of Colum- 
bus, Ohio, by property owners south of 
the city along the Scioto River because 





Contracts and Capital 


CONSTRUCTION 
(Thousands of Dollars) 


— Average Week 
Four May 25 
1 932 Weeks 1933 











Federal government.. $6,530 $751 $771 
State and municipal 13,160 14,360 2,929 
Total public $19,510 $15,101 $3,700 
Total private. : 7,426 4,438 4,100 
Week's total....... $26,936 $19,549 $7,800 
Cumulative to date: 
is fenitcle. oat O21 $479,528 
Pee és tetese 341,430 


NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 


Weekly Average Week 
May, Four May 20 
1932 Weeks 1933 
New capital issues.... $18,000 $10,595 $991 
Cumulative to date: 
1932 ooo seen) eae 
PPPs ceadnn Vakamke 114,368 
R.F.C. self-liquidating loans: 
Approved current week $985,000 
Approved to date (including 1932). ; 205,667 
Actual loans made (including 1932)....... 46,943 


wisn ini 


ENR Cost and Volume Index 


E.N.-B. Cost &.N.-R. Volume 


May, 1933 164.39 April, 1933........ 65 

April, 1933 . 100.16 March, 1933....... 62 

May, 1932 . 152.78 April, 1932 ine oe 

1932 (Average)... 156.97 1932 (Average)..... 127 

1931 (Average)... 181.35 1931 (Average)..... 220 

1930 (Average) 202.35 1930 (Average)..... 260 
1913 Average. . . 100 
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of pollution in the river. The city has 
been ordered to cease polluting the river, 
but has not yet undertaken the construction 
of its proposed new sewage disposal plant. 
Recently 14 suits with damages totaling 
$195,000 were settled by compromise with 
the plaintiff. 


CONSTRUCTION OF A Dam at Eastevan, 
Saskatchewan, to control the waters of the 
Souris River, is again reported to be under 
consideration by officials of the provincial 
government and _ representatives of the 
United States government. The latter is 
involved because of the fact that raising 
the level of the river would flood land in 
the city of Minot, North Dakota. An 


earth dam costing between two and three 
hundred thousand dollars is being con- 
sidered. 


An Iwnrzrstate Port AutTHority for 
the development of the Illinois-Indiana 
shore line above Lake Michigan is called 
for under a resolution recently adopted 
by the Illinois State Legislature. The 
Indiana General Assembly adopted a 
similar resolution at its 1933 session and 
appropriated $50,000 for the project. This 
was done upon the recommendation of a 
survey commission created at the 1931 ses 
sion. The Illinois resolution authorizes 
Governor Horner to cooperate with Indiana 
in setting up a joint state body. 





Engineering Contracts and Capital 


EAVY engineering construction con- 

tracts reported for the past week 
total $7,800,000, the third consecutive week 
of low volume. Because of the $54,000,000 
total reported the first week of the month, 
the average weekly awards for May 
amount to $19,549,000. Last year May 
contracts averaged $26,936,000 per week. 
This year’s May average is 50 per cent 
greater than the April average of $12,- 
348,000. Last week private contracts ex- 
ceeded public works awards, a rare oc- 
currence in these times. Private awards 
amounted to $4,100,000, half of which was 
for industrial buildings, and public lettings 
were only $3,700,000. Federal awards were 
$771,000, a gain over the previous week, 
but still far below the average federal con- 
tract figure. Highway lettings are un- 
usually low for this time of year, amount- 
ing to only $1,300,000. Cumulative con- 
tracts to date continue to fall behind last 
year’s corresponding figures, amounting 


this year to $341,430,000, as compared with 
$479,528,000 for the same period of 1932. 

The list of proposed large projects an- 
nounced last week is heavier than for 
some time. Included in it are passenger 
station, Houston, Tex., $1,200,000; Rail- 
road Ave. improvements, Seattle, $1,200,000, 
bids asked June 8; county court house, 
Kansas City, $2,500,000, bids asked June 9; 
automobile track and sports development, 
Secaucus, N. J., $7,500,000; and two new 
bridges over the Delaware between 
Pennsylvania and New Jersey, $1,000,000 
each. 

New productive capital issues sold dur- 
ing the week total $991,000, including $325,- 
000 advanced by the R.F.C. on previously 
committed self-liquidating loans. Cumu- 
lative new capital to date this year is far 
behind last year’s total. To date this year 
capital issues total $114,368,000, as com- 
pared with a total of $349,000,000 for the 
same period last year. 
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